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FISHERMEN 'S MEMORIAL. GLOUCISTFR MASS. 


PROGRAM PLANNED TO PREVENT 
DEPLETION OF LOBSTERS 


On August 21, 
Peter G. Peterson called on the Atlantic 


States from Maine to North Carolina to join 


Secretary of Commerce 


with NMFS in developing a long-range pro- 
gram to prevent depletion of the American 
lobster. 


He said: "The need is pressing for the 
States involved in this industry to join to- 
gether and, with the cooperation of the Na- 
tional Marine Fisheries Service, to establish 
a uniform management system for both in- 
shore and offshore stocks of lobsters. The 
American lobster constitutes the single most 
important Atlantic coast fishery, and returns 


$35 million annually to American fishermen." 
A Threatening Development 


increases in the 
number of lobster fishermen, the annual 


Despite large recent 


average yield of inshore fisheries has not 
increased above 22-29 million pounds in the 
past 20 years. Last winter, this situation 
drove lobster-meat prices as high as $12 per 
pound. Eventhis stable yield may be threat- 
ened by a recent development: the dramatic 
increase in number of lobstermen now fish- 
ing indeep offshore waters. The lobstermen 
may be interfering with the supply of larvae, 
their movement to inshore waters via the 
currents, and their contribution to inshore 
lobster resources. Lobsters take 4-5 years 
to reach one-pound size, so this impact is 
not yet certain. 


Action Needed 


Secretary Peterson emphasized that the 
pace of events overshadowed the need to 


await additional basic research: ''For too 


many years, we have tended to study and 
restudy a problem with the result that the 
resource was gone before we decided how to 
Save it. We are determined to avoid that 
error inthis fishery. Whenthe requirements 
of management indicate the need for specific 
new information, we shall acquire new data, 
but we cannot afford the luxury of awaiting 
continued refinements in the data. If we do, 
the proliferation of effort and sheer fishing 
power that are currently being attracted into 
this fishery will overwhelm it bringing low 
fishing incomes, inevitable resource deple- 
tion, and loss of jobs and social stability in 


hundreds of coastal communities." 


He added: "As we gain experience in this 
cooperative management program, we will 
seek to apply the lessons learned to other 
important U.S, fisheries, which also suffer 
from institutional short-comings, and eco- 
nomic ills." 


STATE AND FEDERAL OFFICIALS MEET 


In late August, the directors of fisheries 
inthe states addressed by Secretary Peterson 
met with Federal officials in Baltimore, 
Maryland. They agreed unanimously on the 
urgency of a management plan. 


The fishery officials agreed to seek uni- 
form laws or regulations, including an in- 
crease inthe minimum size of lobsters taken 
legally. 


Dr. Robert M. White, NOAA Administrator, 
stated that the management plan will be a co- 


operative effort between NOAA's NMFS and 
the States. 





Technical and Policy committees were 
formed with State and Federal representa- 


tives. 


Discussions with the lobster industry are 


planned for the near future. 


U.S. & SOVIETS EXTEND INFORMAL 
LOBSTER AGREEMENT 


On August 2, NMFS and Coast Guard rep- 
resentatives met with the Soviet Fishing Fleet 
Commander for the Northwest Atlantic and 
agreed tocontinue an arrangement designed to 
reduce incidents between Soviet vessels and 
U.S. lobster fishermen. The meeting place 
was the Soviet mothership 'Villis Lacis', about 


90 miles southeast of Cape Cod, Mass. 


The original agreement was reached in 
May 1971. It led to weekly broadcasts by the 
Coast Guard notifying the Soviets and others 
of the location of U.S. lobster fishing. When 
he receives these weekly notices, the fleet 
commander advises all his fishing captains 
of the pot (trap) locations and orders them to 
avoidthese areas. The Soviets assign inspec- 
tion vessels to assure compliance with these 
orders and with regulations of the Interna- 
tional Convention for the Northwest Atlantic 
Fisheries (ICNAF). Both the USSR and the 
U.S. are Convention signatories. 


Incidents Reduced 


The Coast Guard and the NMFS said the 
Soviet Commander had agreed that the ar- 
rangement has helped reduce disturbing inci- 
dents. The U.S. will continue to urge all 


American fishermen in the area to report 


locations of their offshore lobster pots to the 
Coast Guard. The Soviets have provided U.S. 





representatives with frequencies on which 


U.S. fishermen can communicate with Soviet 
fishermen. 


NMFS INCREASES FOREIGN 
MARKET COVERAGE 


The Statistics and Market News Division 
of NMFS plans to publish in its Fishery 
Market News Reports more price and market 
information concerning several foreign coun- 


tries. 


News about foreign fisheries and trade 
opportunities is coordinated by the NMFS 
Now the staff 


will have as an additional source of informa- 


International Activities Staff. 


tion the reports of commercial attaches in 
Switzerland, West Germany, Belgium, Eng- 
land, France, Italy, and the Netherlands. The 
attaches have been asked to collect and relay 
information on prices for fresh, frozen, 
canned, and other fishery products; possi- 
bilities for sales; import quantities and 
values; andimport controls for certain prod- 
ucts. 


Possible European Markets 


Underway are plans to release market 
reports from a July 1972 study made by the 
Regional Fisheries Attache in Copenhagen. 
These contain names of European firms 
interested in buying U. S. fishery products. 


Prices of shrimp on the Japanese market 
are supplied by the Regional Fisheries At- 
tache in Tokyo. These are published regu- 


larly in Fishery Market News Reports. 


The Fisheries Attache in Mexico also has 
beenaskedto supply prices and landings data 


on shrimp and other exported products. 























FARM CREDIT ACT OF 1972: 
How It Affects Fishing Industry 


Fred L. Olson 


The Farm Credit Act of 1971 was one of 
the most important pieces of legislation for 
the U.S. commercial fishing industry to pass 
the first session of the 92nd Congress. Be- 
fore, fishermen building a new boat, replac- 
ing an engine, or buying new gear hadto de- 
pend for financial help on credit from their 
own savings, relatives or individuals, the 
builder or retailer, loan companies, insur- 
ance companies, commercial banks, or the 
National Marine Fisheries Service (NMFS). 
Now, producers or harvesters of aquatic 
products can also go directly to their local 
Production Credit Association for financ- 
ing--and fishery cooperatives can go directly 
to the district Bank for Cooperatives serving 
their area. 


Many questions have been raised because 
the Farm Credit Act of 1971 and the Farm 
Credit System are so new to the fishing in- 
dustry. The following are answers to most 
of the questions that have been raised by the 
U.S. fishing industry. 


Q. How does the Farm Credit Act of 1971 
affect the fishing industry? 


A. For the first time, it opens up services 
of, andmembership in, the Farm Credit 
System to all qualified producers or 
harvesters of aquatic products and their 
cooperatives. Before this Act, only fish 
farmers, such as trout farmers, catfish 
farmers, andclam and oyster producers 
with ownership or leases of beds could 
borrow from the Farm Credit System. 
Cooperatives of these members can bor- 
row from the Banks for Cooperatives. 


Q. Isthis Farm Credit System a Government 
Agency ? 


A. No. It is a nationwide, Federally char- 
tered cooperative banking system owned 
and controlled by its borrowers. It is 


supervised and examined by the Farm 
Credit Administration, an independent 
Agency in the Executive Branch of the 
Federal Government. 


Q. Who owns the Farm Credit System? 


A. The farmers and farmer cooperatives 
whoborrow from it are its sole owners. 
Each borrower is required to purchase 
some stock in the Farm Credit System 
or participate in a stock purchase plan to 
help capitalize its Banks and Associa- 
tions. 


Q. Is there Federal funding involved in the 
Federal Credit System? 


A. It was started with Federal capital but, 
with several changes in the law, all of 
the Federal capital was paid back to the 
Federal Government by December 31, 
1968. Since then, no Federal funds have 
been involved. In fact, the Farm Credit 
Banks are assessed to finance the op- 
erations of the Farm Credit Administra- 
tion. Thus, the System is fully self- 
supporting. 


Q. Where does the Farm Credit System ob- 
tainthe money it loans to eligible farm- 
ers, ranchers, cooperatives, and fish- 
ermen? 


A. It sells bonds, notes, and debentures in 
the New York money markets to obtain 
funds toloan to fishermen, farmers, and 
ranchers. It also lends money from the 
stock and equities that the borrowers 
have investedin the Banks and Associa- 
tions of the System. It borrows some 
funds for re-lending from commercial 
banks and other financial institutions. 


Q. Whatare the interest rates paid for these 
loans? 








Dr. Olson is with NMFS Economic Research Laboratory, College Park, Md. 
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The interest rate varies with the Farm 
Credit district, the length of the loan, 
and other factors. These interest rates 
depend on the cost of borrowing money 
from the New York money markets and 
operating costs, including reserve re- 
quirements. 


Is there a Federal guarantee on these 
loans, notes, and debentures? 


There is no Federal guarantee of Farm 
Credit debentures, bonds, or loans either 
as to principal or interest. These obli- 
gations are collateralized by the notes 
and mortgages of borrowers. 


To Whom do I apply? 


Production Credit Associations are local 
organizations that lend money directly to 
fishermen, farmers, and ranchers. 


How important have these Production 
Credit Associations become in the agri- 
cultural financial picture? 


The local Production Credit Associations 
loaned over $9 billion to farmers and 
ranchers during the year ended Decem- 
ber 31, 1971. 


What are the terms when borrowing from 
the Farm Credit System? 


Loans are made by the local Production 
Credit Associations for very short terms 
up to as long as 7 years maturity. 


How muchcan an individual borrow from 
a local Production Credit Association? 


Loans are made on an individual basis in 
amounts tomeet the needs of borrowers-- 
depending on their ability to use the 
credit constructively, their integrity and 
financial condition, the collateral offered 
as security, their productive capacity, 
and their debt-repayment ability. 


Can a fisherman only borrow money on 
his vessel? 


No. A qualified fisherman can borrow 
money to finance his general business 


Q. 


A. 


Q. 


operations, which might include a pier, 
building, or a freezer, or a truck, and 
operating costs, including family living 
requirements. 


How much red tape is involved in obtain- 
ing a loan? 


Complete financial and other operating 
information similar to that required by 
any commercial bank or financial insti- 
tution is needed. A fisherman would 
need to indicate the purpose of the loan 
and present a balance statement showing 
his assets, debts, and net worth; some 
recent costs and earnings statements 
Similar to income tax returns; an ex- 
pected business volume and net cash flow 
projection to demonstrate how and when 
he would pay back the loan, and informa- 
tion regarding collateral security offered 
for the loan. 


Cana fisherman borrow money for buying, 
building, or remodeling his home? 


Yes, if the home is located ina "rural 
area." In this case, he could apply for 
suchcredit from the local Federal Land 
Bank Association. 


Canthe fishery cooperatives also borrow 
from the Production Credit Association? 


No. The fishery cooperatives would apply 
directly tothe district Banks for Cooper - 
atives, which are located at the same ad- 
dress asthe Federal Intermediate Credit 
Bank. 


When was the Farm Credit System 
started? 


It was started during World War I when 
the Federal Land Banks were established. 
It was capitalizedinitially as a result of 
the Federal Farm Loan Act of 1916. In 
1923, the Federal Intermediate Credit 
Banks were started. The Banks for Co- 
operatives and Production Credit Asso- 
ciations were started with the Farm 
Credit Act of 1933. 
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Q. How can I contact my local Production 
Credit Association? 


A. First, try the yellow pages of your local 
telephone directory. If you are unsuc- 
cessful, write to the President of a Fed- 
eral Intermediate Credit Bank in your 
area. The names and addresses are 
listed below for the entire United States. 


States: Maine, Vermont, New Hampshire, 
New York, Massachusetts, Connecticut, 
Rhode Island, New Jersey. 





Address: Federal Intermediate Credit Bank 
of Springfield 
Box 141 
Springfield, Massachusetts 01101 


States: Pennsylvania, Maryland, Virginia, 
West Virginia, Washington, D.C., Delaware, 
Puerto Rico. 





Address: Federal Intermediate Credit Bank 
of Baltimore 
Box 1555 
Baltimore, Maryland 21203 


States: North Carolina, South Carolina, 
Georgia, Florida. 


Address: Federal Intermediate Credit Bank 
of Columbia 
Box 1060 
Columbia, South Carolina 29202 


States: Indiana, Ohio, Kentucky, Tennessee. 


Address: Federal Intermediate Credit Bank 
of Louisville 
P. O. Box 1380 
Louisville, Kentucky 40201 


States: Iowa, Nebraska, South Dakota, 
Wyoming. 


Address: Federal Intermediate Credit Bank 
of Omaha 
206 South 19th Street 
Omaha, Nebraska 68102 


States: Colorado, Kansas, New Mexico, 
Oklahoma. 


Address: Federal Intermediate Credit Bank 
of Wichita 
Box 2035 
Wichita, Kansas 67201 


States: Texas 


Address: Federal Intermediate Credit Bank 
of Houston 
Box 2626 
Houston, Texas 77001 


States: Arizona, California, Nevada, Utah, 
Hawaii. 





Address: Federal Intermediate Credit Bank 
of Berkeley 
Box 771 
Berkeley, California 94701 


States: Idaho, Oregon, Washington, Alaska, 
Montana. 


Address: Federal Intermediate Credit Bank 
of Spokane 
West 705 First Avenue 
Spokane, Washington, 99204, 











1971 GREAT LAKES COMMERCIAL FISHERY FALLS 
BUT VALUE RISES 


In 1971, the Great Lakes catch by U.S. and 
Canadian commercial fishermen was 100.4 
million pounds, down about 10 million from 
1970, and the lowest since 1965. But the $12.5 
million landed value was 7% above 1970 and the 
highest since 1958. These findings come from 
final 1971 catch statistics compiled by NMFS 
for the U.S. waters of the lakes, and 1971 
preliminary figures for the Canadian areas 
provided by the Ontario Ministry of Natural 
Resources. 


U.S. Catch 


The U.S. catch was 62.3 million pounds, 8 
million below 1970. This decline resulted 
primarily from the fall in Lake Michigan 
production. The latter was tied to three major 
species--alewives, coho salmon, and chubs. 
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In lakes Huron and Superior, landings in- 
creased moderately from their 1970 record 
lows, but Erie's production continued down- 
ward to a new low. 


However, the dollar value of Erie catch 
rose a good deal in 1971 and was the highest 
in 10 years. Lake Ontario's annual catch is 
minor: less than 1% of U.S, total for the lakes. 


Canadian Waters 


In Canadian waters of Great Lakes,Ontario 
commercial fishermen landed about 38 million 
pounds worth slightly over $6 million--about 
equal to value of 1971 catch. 


In comparing volumes of Canadian and U.S. 
landings, however, note that alewife accounts 
for nearly half (48%) of U.S. total. 
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For Canada, the year-by-year Status of its 
Great Lakes commercial fishery is related 
closely to the changes in Lake Erie production. 
The latter is 75-85% of Canadian totalfor the 
lakes. 


Mercury Closes Lake St. Clair 


The Lake St. Clair figures reflect the early 
1970 closure of this fishery because significant 
amounts of mercury were found inthe bottom 
sediments. Before, the annual commercial 
catch ranged from about 800,000 to 1 million 
pounds. Commercial fishing is not permitted 
in the U.S.(Michigan) waters of lake St. Clair. 


The following summarizes weight and 
dollar value of 1970 and 1971 landings by 
commercial fishermen for each lake and for 
principal species caught in U.S, and Canadian 
waters. Production in these waters for one 
or both years was over a millionpounds. For 
Great Lakes states, the extent of the 1971 yield 
from their jurisdictional waters was as 
follows (in 000s of lbs.): 


Illinois 655.9 
Indiana 784.9 
Michigan 15,592.4* 
Minnesota 2,008.1 
New York 486.9 
Ohio 8,110.8 
Pennsylvania 376.8 
Wisconsin 34,250.1% 


* 
Alewife landings$ Michigan 3,895.5; 
Wisconsin 25, 642.8. 


Lake Basins 


For several lake basins, these were some 
features of 1971 commercial fisheries, plus 
changes from 1970: 


Lake Michigan: In 1971, 44.1 million pounds 


were caught, 71% of U.S. Great Lakes total. 


The Green Bay section provided alittle over 
half the Lake Michigan production(22.7 mil- 
lion pounds.) 


The combined decrease in landings of three 
species--coho, chubs, and alewives -- was 
about 10 million pounds, ora million more 
than overall decline for the lake. Fhe levels 
of DDT and PCB found in some chubs and 
coho haltedinterstate sale of chubs and 
brought a Michiganban on commercial sale 
of coho. 


Whitefish production of 2.9 million pounds 
was 67% higher than 1970 and the highest 
since 1949. 


Lake Erie: U.S. -Canadian production of 37.9 
million pounds was 38% of Great Lakes totaL 
When you exclude the Lake Michigan alewife 
catch, which is not sold retail, Erie's share 
of lakes' total is 54%. 


Canadian landings of 29.1 million pounds 
were 77% of lake's total. The yellow perch- 
smelt catch was 27 million pounds. 


The 4-state production of 8.8 million pounds 
was a record low. The Ohio-Michigan waters 
of the small western basin was 74% (6.5 mil- 
lion pounds) of this figure. 


Lake Huron: Both U.S. and Canadian produc- 
tion increased from 1970's all-time lows. 
The combined gainof 1 million pounds brought 
total to 5.5 million. 


Lake Superior: The U.S. catchrose 23%from 
the 1970 record low. Smelt, chub, and whitefish 
landings increased. Lake herring production 
continued downward toa record low of 1.2 
million pounds. 


Lake Ontario: U.S.-Canadian catch was 3.2 
million pounds. Canadians took 90% of total. 


> ~— 








ALASKAN VOTERS APPROVE 
‘LIMITED ENTRY’ INTO FISHERIES 


Alaskans voted in their August 22nd pri- 
mary to remove a serious legal barrier to 
controlling the amount of fishing effort. Their 
action also may ease the problem of over- 
capitalization in some fisheries. 


Before their vote, a section of the State 
Constitution banned the creation of an exclu- 
sive right of fishing in Alaska. The amend- 
ment, supported by 78.6% of the voters, 
provides limited-entry authority. 


The new wording of the section: 


"No exclusive right or special priv- 
ilege of fishery shall be created or 
authorized in the natural waters of the 
State. This section does not restrict 
the power of the State to limit entry 
into any fishery for purposes of re- 
source conservation, to prevent eco- 
nomic distress among fishermen and 
those dependent upon them for a live- 
lihood and to promote the efficient de- 
velopment of aquaculture inthe State." 


ALASKA TO RAISE SALMON 
IN SALT WATER 


According to "Alaska Industry," some 
750,000 king and coho salmon fingerlings from 
Anchorage were airlifted to new salt water 
rearing pens in Southeastern Alaska. Later 
another 350,000 will be trucked to salt water 
pens on Cook Inlet. This is an experimental 
project of the Alaska Fish and Game Depart- 
ment, designed totest the feasibility of rear- 
ing salmon in salt water. National Marine 
Fisheries Service is contributing personnel 
and technical services. 


Economics of Salt Water Rearing 


Under study will be the economics of rear- 
ing these fish in easily constructed portable 
pens, and the possible increase in survival and 
growth rate. Scientists alsohope todetermine 
if salt water rearing will help avoid diseases 
which commonly afflict fish reared in fresh 
water. Theunits willhave a mix of fresh and 
salt water for the juvenile cohos and kings. 
When they attain appropriate size they will 
be released into open salt water. The majority 
will be released in the spring of 1973. The 
first cohoreturns are expected in late summer 
and fall of 1974. Officials say that if these 
experiments with prototype systems are suc- 
cessful, production facilities will be built to 
expand the program. 


NMFS PARTICIPATES IN 
SEA SURVEY OFF NORTH SLOPE 


The coastal waters of the Western Beaufort 
Sea, adjacent to the North Slope oil field of 
Alaska, are areas. where future pollution is 
possible. The Coast Guard Oceanographic 
Unit is making baseline studies of its marine 
ecosystem. National Marine Fisheries Serv- 
ice is amongthe participantsinthis coopera- 
tive cruise. NMFS will take plankton tows, 
midwater trawls, and benthic samples. Coast 
Guard investigators will study physical ocearn 
ography, short-term current measurements, 
XBT transects, and meteorological and ice 
observations. 


Other Participants 


The U.S. Geological Survey will study sed- 
iment transport, take bottom photographs, 
cores, bottom grabs, and measure water 
transparency. Smithsonian researchers will 
take a marine mammaland bird census, ana- 
lyzing for pesticides and heavy metals. Other 
studies will consist of census of water fowl, 
chemical analyses, gravity measurements 
and marine biology. 
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MARLIN TAGGING IN 
NORTH ATLANTIC 


In 1954, The Woods Hole Oceanographic 
Institution's Cooperative Game Fishing Tag- 
ging Program began with the tagging of marlin 
in western North Atlantic waters. Returnedto 
date are 133 tags from a total of 6,590 white 
marlin tagged and released since the pro- 
gram's inception. 


Thousands of marlins and other oceanic 
fishes were marked by cooperating sport fish- 
ermen, using equipment furnished by the 
Institution. Tags carry the word "reward", 
the address of WHOI, and a serial number. 


Returns have come from both sport and 
commercialfishermen. Many tags come from 
Japanese longliners and some from Cuban, 
Venezuelan and Korean fisheries. 


Return Rate Accelerates 


Originally, results from white marlin were 
discouraging, only 2 returns in 10 years. 
However, by May 1970 65 returns were in. 
Return rate continues to accelerate. The in- 
crease is attributed to fishermen's greater 
awareness of the program. 


On the basis of tag returns and catch rec- 
ords scientists of National Marine Fisheries 
Service have published a study of the migra- 
tion and distribution of Atlantic marlins. 


Migration of Marlins 


Returns and records have provided detail- 
ed data onthe movements and relative abund- 
ance of white marlin in the Atlantic. One 
group has been found to summer off the At- 
lantic coast of the United States, migrating 
offshore in the fall, then heading south to 
winter off the north coast of South America. 
In spring these fish return north along or 
through the Antilles and the Bahamas. An 
analysis of tag return data suggests that the 
annual mortality rate is between 14% and 39%. 


There is an indication of decline in abun- 
dance. One of the goals of the tagging program 
is better conservation of the white marlin, 
whichisimportant to sport and certain com- 
mercial fisheries. : 
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NMFS IS DEVELOPING NATIONAL 
SPORT FISH STATISTICS PROGRAM 


Since October 1970, the collection of sta- 
tistics on the marine sports fisheries of the 
United States has been the responsibility of 
National Marine Fisheries Service. NMFS is 
now developing a 5-year plan for collecting 
these statistics nationally. 


In the past, data on number of fishermen 
and number and weight of fish caught have 
been collected every 5 years in household 
surveys by the Bureau of Census. These have 
been the only national data available. Because 
the accuracy has been questioned in the past, 
NMFS has contracted with an outside research 
firm, Audits and Surveys, Inc., New York City, 
tofind out how these household surveys could 
be improved. 


To get aclear picture ofthe different kinds 
of data needed by individuals and groups, NMFS 
has contracted with Moshman Associates, Inc., 
Washington, D.C., todoafurther survey. They 
will contact about 75 people in State Fisheries 
agencies, universities, sport fish-related 
industries, NMFS and others interested in the 
marine sport fisheries of the United States. 
This survey will produce a priority listing 
of data needed, statements on accuracy re- 
quired with various data, and statements of 
justification for different kinds of data. 


5-Year Program Plans 


Armed with these results, the Audits and 
Surveys study, and other information provided 
by NMFS, Moshmanis to prepare alternative 
S-year program development plans for the 
Marine Sports Fish Statistics Program. Plans 
will outline kinds of data to be collected and 
when, based on different assumed funding 
levels. They are expected to be completed 
by November 1972. A 15-man committee, 
comprised of representatives from the three 
interstate compacts, Sport Fishing Institute, 
and NMFSwill review these 5-year develop- 
ment plans. When approved, implementation 
will begin early in 1973. 
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SCIENTISTS SEEK TO REDUCE COST 
OF OCEANOGRAPHIC DATA 


"Talking drift bottles'' being developed for 
the Department of Commerce may provide an 
effective and relatively inexpensive tool for 
investigating oceanographic mysteries. Stud- 
ies will range from the migration of icebergs 
to ocean-currents transportation of haddock 


eggs. 


Scientists at the Woods Hole Oceanographic 
Institution, Woods Hole, Mass., have a one- 
year, $50,000 contract todevelop anelectronic 
system. From shore stations it will track 
small drifting buoys. 


The Contract 


The contract calls for design, fabrication, 
and demonstration of two shore stations and 
the drifting buoys. It is funded by National 
Data and Buoy Center and National Marine 
Fisheries Service. 


Drift bottles have been used very effec- 
tively (and inexpensively) to gather data on 
ocean currents. However, recovery rate 
for drift bottles off the east coast of the United 
States averages only 10 percent per year. 
During the cold half of the year recovery rate 
is even lower because northwesterly winds 
push surface drift further offshore. Another 
major disadvantage: there is noway of know- 
ing the route drift bottles follow from release 
to recovery. 


Electronic systems previously used re- 
quired expensive instrumentation. This pro- 
hibited deploying buoys in sufficient number to 
gather comprehensive data required for envi- 
ronmental assessment of fisheries resource 
prediction. Some ofthese electronic systems 
had severe range limitations. 


Tracking Techniques 


A ship or an aircraftcan be used to track 
buoys through radar contact a span of 5 miles 
or less, or tens of miles with radio or radar 
transponding systems. Present satellite 
tracking techniques require relatively expen- 
sive systems on each buoy. 


For many studies, a systemis needed that 
combines low cost, reporting reliability, and 
better range. "Talking drift bottles", scien- 
tists hope, will be the answer. 


This system, proposed by the Woods Hole 
team, offers a range of about 250 miles be- 
tween shore stations and drifting buoys. 
The land stations will track the field of buoys 
by listeningto each buoy asit transmits on a 
programmed basis. 


UPWELLING SCRUTINIZED ON 
OREGON COAST 


A six-mile stretch of ocean immediately 
off the Oregon coast was widely watched and 
instrumentedin a special study of upwelling. 
This ocean phenomenon brings cold, nutrient- 
rich bottom water to the surface when north- 
westerly summer winds force surface water 
away fromthe shoreline. Its importance lies 
inthe fact that even though upwelling occurs 
in only a fraction of the oceans of the globe 
(1/10th of 1 percent), over half the fish of the 
sea are found in upwelled water. The ocean 
off Oregon was picked for the first major U.S. 
study because upwelling continues soconsist- 
ently there throughout the summer; also, 
Oregon State oceanographers already had 
gathered a vast amount of information on the 
area. 


Scientists from across the nation joined 
Oregon State University researchers. Scores 
of recorders, buoys, etc.,were placed in the 
ocean site off Newport. Temperatures, salin- 
ity, water movements, waves, etc., were 
recorded. 


Additional Observations from 
Plane and Satellites 


Tosupplement on-the -spot findings by sev- 
eral oceanographic research vessels, a spec- 
ially equipped airplane and earth satellites 
provided additional observations at heights 
from 300 feet to 22,000 miles. Linked toa 
high-speed computer, the plane measured 
and recorded 8 times a second atmospheric 
conditions, sea surface temperatures, sur- 
face chlorophyll content and other facts. 
Satellite observations included cloud patterns 
as they may relate to space and time varia- 
bility in the upwelling surface signs. 


It will take weeks for the mass of data from 
in-water recorders, the ships, satellites and 
plane to be analyzed by computers. 


Future studies are tentatively set off 
Oregon in 1973 and off Africa in 1974. 





rac Wass 


MANY SALMON WERE RIGHT THERE YESTERDAY 
--BUT TODAY? 


The sport fishermen knew there were many 
sockeye Salmon in Lake Washington (Washing- 
ton State) this summer, but catching them was 
another matter. They were catching one for 
every 3 or 4trips and needed help in locating 
the fish. So three organizations jointly con- 
ducted an acoustical survey designed to help 
the anglers increase their efficiency. The 
three were the University of Washington's 
Fisheries Research Institute, the State De- 
partment of Fisheries, and the Northwest 
Fisheries Center of the National Marine 


Fisheries Service. 


The Lake Washington run resulted from a 
small number of sockeyes planted in Cedar 
River in 1934. It remained small until a couple 
of years ago when, suddenly, there were 
enough fish for a sizable harvest. This year, 
a sport fishery was scheduled to take fish in 
excess ofthe desired escapement of 350,000, 
which the state figured could spawn success- 
fully in the Cedar. 


The Equipment Used 


Biologists from the three agencies, aboard 
a 23-foot research boat operated by NMFS, 
made weekly surveys of the lake's south end 
to locate the salmon by area anddepth. They 
used a specially designed acoustic detection 
device built by the Fisheries Research Insti- 
tute and similar to echo sounders used by the 


Navy to locate submarines. 


As the boat crisscrossed the lake on pre- 
determined course lines, the fish showed up 
as "blips" on an oscilloscope. They were 
counted and recorded on magnetic tape. The 
counts were transferred to IBM-type cards 
immediately on returning to the Northwest 
Fisheries Center. Theinformation was anal- 
yzed and plotted by computer. A map of the 
lake's south end was prepared, with contour 


lines showing density and location of the fish. 
For Immediate Use by Sportsmen 


Each Thursday for eight weeks, biologists 
distributed the maps showing where the fish 
were the previous day to newspapers, radio 


and TV stations, and sporting goods shops. 


Dr. Richard Thompson, head of the federal 
team, said: "We'll look at all the data at the 
end of the season to see what new information 
on salmon behavior is there, for possible use 
in making future management decisions by the 
(State) Department of Fisheries. But the 
immediate use for this information is by the 


sportsmen." 


The Department of Fisheries has said 
the size of the run would not approach the 
And, though 


the daily catch limit was cut from 6 to 2 


400,000 originally predicted. 


salmon, the Department estimates that 
13,600 sockeyes averaging 4 to 8 pounds each 
were boated by anglers through July. 
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THE PLANKTON SORTERS ARE READY FOR THE PLUNGE 


Plankton is the animal and plant life that 
swims weakly or floats passively in abody of 
water. Scientists say that sorting and iden- 
tifying plankton lead to a better understanding 
of the interrelationships that exist among 
occupants of the sea. When they associate 
plankton species with other biological and en- 
vironmental datataken at the same time, they 
can predict the relative productivity of oce- 
anic regions. Known concentrations of egg 
and larval stages of food fish can be indica- 
tors of future populations. 


At the NMFS Northwest Fisheries Center 
in Seattle, Wash., the plankton-sorting unit 
is preparing to help carry out the NMFS 
Marine Resources Monitoring, Assessment 
and Prediction Program (MARMAP). 


MARMATP is anational program to evaluate 
the living résources in international waters 
off the United States. It will be conducted in 
three overlapping surveys: the first will deal 
with ichthyoplankton (fish eggs and larvae); 
the second with bottomfish and shellfish; and 
the third with pelagic fishes (those that swim 
freely in upper-water layers). 


The piankton-sorting unit will be useful 
especially in the first stage. Its technicians 
will separate and count fish eggs and larvae 
in all plankton samples from MARMAP re- 
search in the northeast Pacific. Also, they 
will classify other groups of plankton. 


MARMAP operations will peak in 1975. 
Eventually, MARMAP researchers will be 
able to map plankton concentrations and cor- 
relate them with the populations of commer- 
cially valuable fish that feed on them. 


Plankton Tows 


Research ships working in the northeast 
Pacific make plankton tows with a sampling 
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rig calleda "Bongo." It consists of two plank- 
ton nets of varying mesh size attached to 
hoops 40 or 60 centimeters in diameter and 
linked together. Quart jars are filled one- 
half to three-fourths full of the captured 
plankton preserved in formalin. The jars 
are taken to the sorting center at the end of 
the cruise. A single cruise can produce 1,200 
jars; each jar contains as many as 150,000 
animals, or even more. 


At Sorting Center 


At the sorting center, the formalin is 
drained and fresh water added before sorting 
begins. A jar full of plankton is divided in 
half, and one of these halves is halved. The 
splittingis continued sixorseven times. The 
original jar is divided into 64 or 128 approx- 
imately equal parts. The sortingis done with 
these small lots of animals, around 500 per 
part. 


The initial sorting is in two phases. With 
ichthyoplankton, all fish eggs and larvae are 
taken out and sent to taxonomic specialists 
of the Northwest Fisheries Center's Division 
of Marine Fish and Shellfish for classification 
by species. Then, remaining organisms are 
classified by planktonic groups --chaetognaths, 
euphausiids, amphipods, and copepods. And 
then each of these groups is sent to specialists 
for further classification; if possible, hy 
species. 


The Plankton Sorter 


Who makes a good plankton sorter? Janet 
Condon, a MARMAP supervisor at the Center 
who is employed by the Smithsonian Institu- 
tion, says: 'You have to be very patient, have 
good eyesight, have fairly good manual dex- 
terity, and you must be able to recognize the 
different forms." The different forms num- 
ber thousands; many are less than 1/30 of 
an inch long. 


THE FOOD FISH SITUATION 


During April-June 1972, the retail fish 
price index averaged 83% above that of a year 
earlier. Despite an increase in supplies, the 


index was 23% higher than in Jan. -March 1972. 


Although imports rose significantly,prices 
increased at all marketing levels, and these 
were reflected at retail. The rises caused 
consumption to level off. As a result, stocks 


were appreciably higher by July 1, 1972. 
Fishery Products 


During first-half 1972, U.S. supplies of 
edible fishery products improved because 
high U.S. prices attracted nearly 20% more 
Though U.S. 


landings were lower, total supplies were 


imports than a year earlier. 


10-15% above 1971. However, production will 
be down, and imports likely will be cut back 
during the remainder of 1972. During this 
year, consumer resistance to high prices is 
expected to limit any rise in per-capita con- 


sumption of fish. 
Imports of Fish Blocks 


Through May 1972, the imports of fish 
blocks usedin processing sticks and portions 
were a third greater than a year ago. In 
first-quarter 1972, production of sticks and 
portions increased 15%. But sales fell off, 
and inventories on June 1 were 15% above a 
year earlier. Through June, shrimp supplies 
were 6% higher than last year as a result of 


a 22% increase in imports. 
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Canned Fish 


The supply of canned fish likely will rise 
slightly in 1972. Production of canned tuna 
is well ahead of 1971. 


be offset by a drop in production of canned 


This was expected to 


salmon during summer 1972. 
Per-Capita Consumption Steady 


Although the supply situation was encour- 
aging, per-capita fish consumption in 1972 
was expected to move upward only 0.1 pound 


to 11.3 pounds. 


Consumption of canned fish may remain 


at 1971's 4.3 pounds per person. Use of fresh 


and frozen fish is expected to rise a little. 








NEW ENGLAND TRAWLERMEN STRUGGLE 
TO SURVIVE 


Bruno G. Noetzel 


The drastic decline in the catch of food 
fish (shellfish excluded) by New England 
fishermen over the past 10 years is causing 
concern about the future of this fishery. (See 
appendix table 1 and figure 1.) The quanti- 
ties of food fish landed in 1970 and 1971 
dropped 46% from 1962 and 1963 figures. 
During this period, the continuing high de- 
mand for a dwindling supply boosted prices 
at the exvessel (dockside) level 97.6%. The 
result was a value increase (in current dol- 
lars) of 6.8% to fishermen, However, ex- 
pressed inreal dollars adjusted for inflation, 
the value of landings decreased 18%. The 
majority of these landings (80% by quantity, 
89% by value) are made by vessels fishing 
with otter trawls for groundfish. Main spe- 
cies are cod, cusk, flounders (six species), 
haddock, hakes (silver and white), ocean 
perch, and pollock. 


Fleet & Crew 


This New England trawler fleet is com- 
posed of small units: the average vessel is 
70 gross tons. The number of trawlers de- 
creased 3% over the past 10 years; the num- 
ber of fishermen on these vessels decreased 
17%. Of the major species, only cod landings 
increased in the past decade (25.1%). Land- 
ings of flounders (the whole group of six spe- 
cies) remained the same. All other major 
species declined: haddock, 82.2%; silver 
hake, 63.1%; ocean perch, 50.4%; pollock, 
36.8%. 


On the resource side, recent biological 
studies (ICNAF, 1970) indicated that the con- 
dition of the Georges Bank haddock stocks 
had become extremely serious. The 1963 
year-class was the last substantial one. It 
was followed by 7 successive weak year- 
classes. Haddock stocks are expected to 
remain very seriously reduced at least until 
1973. A study by Robert Edwards in 1968 
showed that catch/tow decreased from 1964 
through 1967: for haddock, 61.4%; silver 
hake, 40%; red hake, 71.4%; yellowtail floun- 


der, 13.6%; and all other groundfish, 25.5%. 
The overall abundance of species taken by ot- 
ter trawl dropped 40% between 1964 and 1967. 


Other problems confront the New England 
trawlermen. These will be discussed on the 
following pages. 


The sharp drop in landings by the otter 
trawler fleet has caused much economic 
hardship. The purpose of this article is to 
analyze the current economic situation of 
vessel owners and fishermen. Since about 
two-thirds of the New England trawler fleet 
operated from Massachusetts ports (as of 
1967-1968), the economic analysis has been 
based on a representative sample of these 
vessels. Financial data onvessel operations 
were obtained fromthe Financial Assistance 
Division, National Marine Fisheries Service 
(NMFS). 


Vessel Characteristics 
The sample consists of 28 side trawlers, 


75% of these made of wood. Maincharacter- 
istics: 


Average Range 
Registered length (ft.) 67 (62) 38-95 
Gross tonnage (GRT) 72 17-178 
Horsepower (hp) 293 (245) 110-675 
Age (as of 1968) 20 (23) 1-54 
Crew size 5.2 3-11 


Figures in parentheses are averages for the 
entire New England groundfish trawler fleet 
(obtained from U.S. Coast Guard files), The 
average gross tonnage of a Massachusetts 
trawlerin 1970 was 70 GRT. We believe the 
sample is fairly representative of the physi- 
cal characteristics of the entire fleet. The 
analysis covers 36 vessel-years of opera- 
tion--20 vessels in 1967, 16 in 1968. It is 
based on 2 years' data for 8 vessels and on 
1 year's data (either 1967 or 1968) for the 
remaining 20 vessels. 





The author is an Industry Economist, Economic Research Laboratory, NMFS, College Park, Md. 
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Gross Receipts, Costs, and Profits 


The sample vessels were operated from 
Massachusetts ports: New Bedford, Glouces- 
ter, Boston, and other small ports. They 
fished demersal species, mainly cod, had- 
dock, pollock, cusk, hakes, and flounders. 
The average value of landings per vessel and 
year (annual gross receipts) was $86,819 
($88,610 in 1967, $84,581 in 1968). These 
gross receipt figures ranged widely from 
$23,200 to $193,800. 


Gross receipts (gross revenue) depend 
on the quantities of fish landed and on the 
prices for species at auction or dock sales 
on the day landed. The quantities, in turn, 
depend onfishingtime, size of vessel, horse- 
power of main engine, crew size, skill of the 
crew--to mention only the most important 
factors that may explain variation in gross 
receipts. Some of these factors have been 
anaiyzed intensively todetermine the extent 
of the influence on gross revenue from vessel 


operations and onthe level of interdependence 
among the factors. Of the main vessel 
characteristics, gross tonnage, horsepower, 
and crew size were the most important ex- 
planatory factors of gross revenues. 


Of course, the vessel owner is more 
interested in profits for the success of his 
business. Therefore the vessels have been 
grouped by profits (net profits as defined for 
tax purposes). Vessels with lower profits 
(or losses) were placed in one group (low- 
liners); vessels with higher profits were 
placed inthe other (highliners). The dividing 
point was the middle value--$750 for the 
entire sample. 


For 1967-1968, the average per vessel 
and year gross receipts, costs of operation, 
and taxable profits for each group mentioned 
above and for entire sample, together with 
vessel characteristics for respective groups, 
follow: 
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Lowliners Highliners All Vessels 
dollars 
1, Gross receipts 87,272 86, 366 86, 819 
2. Costs: crew 43,450 44, 189 43,819 
vessel 48,011 36,572 42,292 
total 91,461 80, 761 86, 111 
3. Profit (or loss} -4, 188 5, 605 708 
4. Registered length (ft) 74 61 67 
5. Gross tonnage (GRT) 91 54 72 
6. Horsepower (hp) 311 275 293 
7. Age (years) 20 20 20 
8. Crew size 5.8 4.6 S.2 
9. Number of vessel-years 18 18 36 


Taxable profit among highliners ranged from 
$900 to $15,800; among lowliners $600 to 
-$20,300. A more detailed breakdown of 
costs is in appendix table 2. 


The average vesselinlowlinersis larger 
and has more horsepower than average ves- 
sel in other group. Also associated with 
vessel size is larger crew size of lowliners. 
These differences in vessel characteristics 
account for the differences in profits between 
the two groups. While gross revenue is only 
slightly higher for lowliners, their operating 
costs exceed considerably those in other 
group. This refers particularly to such cost 
items as trip expenses, repair and mainte- 
nance, insurance, and depreciation; all of 
these are expected tobe correlated with ves- 
sel size. 


Costs presented in table above include all 
expenditures, crew shares, and allowances 
for depreciation--as reported for income tax 
purposes. Allowances for depreciation range 
from 0 to $15,000. Because of this wide 
range, and because of various depreciation 
methods applied for tax purposes, it is more 
proper for an economic evaluation to con- 
sider income before depreciation. This pro 
cedure puts the vessels on a comparable 
basis. Also, the interest cost (ranging from 
0 to $4,800) is a disturbing item. Some ves- 
sels were operated without any borrowed 
money, while other firms carried a heavy 
load of borrowed capital. Not accounting for 
the interest cost permits an evaluation of 
return to capital on the same basis (total 
capital). 


The average profit before depreciation 
and interest cost (A. A. Holmsen labeled it 
the "amount available for interest and 
depreciation") for the entire sample was 
$7,389 per vessel and year. This profit ona 
highliner was 2.8 times that on a lowliner 


(see appendix table 2). On the average, it 
took $91.50 to produce $100 worth of fish 
dockside. This did not account for deprecia- 
tion, return to capital, and reward for busi- 
ness management. 


The distribution of vessels by profit be- 
fcre depreciation and interest cost: 





Profit in Number of Percent 
dollars vessels of total 
negative 3 8.3 
0 - 1900 3 8.3 
2000 - 3900 4 14.1 
4000 - 5900 5 13.9 
6000 - 7900 6 16.7 
8000 - 9900 4 11.1 
10000 - 11900 0 0 
12000 - 13900 < 19.4 
14000 - 15900 2 5.6 
16000 - 17900 1 2.8 
18000 - 19900 0 0 
20000 - 21900 1 2.8 
Total 36 100 


Arranged by size (registered length), the 
sample vessels earned the following average 
profits before depreciation and interest cost: 


8 vessels of less than 50 ft. $7112 
8 vessels of 50-69 ft. 8237 
10 vessels of 70-79 ft. 8590 
10 vessels of 80 ft. and over 5730 


Return on Investment 


Of course, the most important question 
remains: What is the rate of return on in- 
vestment (ROI) in this fishery? This is dif- 
ficult to answer because information is lack- 
ing onamount of capital invested and on mar- 
ket value of vessels. The most reasonable 
approach is to estimate rate of return from 
operations of a new vessel that would gener - 
ate the income discussed before over an as- 
sumed period. 


The replacement cost of anaverage trawler 
described inthis analysis was around $125,000 
in 1967. Let's assume that the resource and 
the price and cost structure will permit this 
new trawler to generate an average annual 
profit (before depreciation and interest cost) 
of $7,389--as did the sample fleet--over 20 
years. Under these assumptions, the ROI is 
1.67%. (This is measured by internal rate of 
return--the discount rate at which stream of 


future profits is equal to investment.) As- 
suming a stream of the same annual profits 
over 15 years, the rate of return is negative. 


F. W. Bell (1966) indicatedarate of return 
of 4.65% in 1963. His analysis was based on 
operations of 77 groundfishtrawlers from the 
same area, A, A, Holmsen (1967) showed an 
11.9% rate of return in 1964 for 46 small 
trawlers from Point Judith, Stonington, and 
Newport, Rhode Island. In both studies, the 
ratio of profit plus interest to total assets 
was calculated as a measure of rate of return. 
Bell also calculated the internal rate of 
return on investment for a new 80-foot steel 
side trawler operated over 15 years as 9.05% 
(based on 1963 data). These studies were 
based onsamples similar enoughto the pres- 
ent sample toconclude that the rate of return 
dropped substantially from early 1960s to 
late 1960s. 


When compared to other U.S. fisheries, 
the ROI in New England groundfish fishery 
appears to be the lowest. The same is true 
whencomparisons are made with other busi- 
nesses. F.T. Smith (1971) calculated the 
following average rates of return to total as- 
sets of seafood distributors: for three Pa- 
cific Northwest firms, 18.3%; for 55 firms 
(national averages), 7.3%. Total assets per 
enterprise were $1,367,000 for the three Pa- 
cific Northwest firms, and $819,000 for the 
other 55 firms. The national average for 
manufacturing firms was 8.65%, 


To earn a 10% rate of return (to account 
for higher risks in fishing), the annual profit 
of our new vessel would have to be $16,400 
over 15 years, or $14,700 over 20 years. 
Only in 4 of 36 cases was profit before de- 
preciation and interest that large. 


Costs & Earnings Under 1970-1971 
Catch & Price Conditions 


The earnings of 1967-1968 can easily be 
translated intoearnings of 1970-1971. Avail- 
able data indicate that over the 3-year period 
the per-vessel quantity of fish landed of the 
Massachusetts otter trawlers fishing for 
groundfish decreased 15%; the average price 
dockside increased 41%. The combined effect 
of these changes was a 19.8% increase in 
grossrevenues. During the same time span, 
costs for the entire economy increased 
19.3%. Assuming the sample vessels expe- 
rienced this same cost increase, earning un- 
der 1970-1971 catchand price conditions are: 
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Lowliners Highliners All vessels 
dollars 
1. Gross receipts 104,552 103, 466 104, 009 
2. Costs: crew 52,112 $2,975 52,547 
vessel 55,973 42, 838 49, 406 
total 108,085 95, 813 101,953 
3. Profit (or loss) -3,533 7,653 2,056 
4. Profit before 
depreciation and 
interest cost 4, 832 13, 129 8,978 


Let us apply the same method for ROI 
calculation as before (the internal rate of 
return for new investment), And assume the 
value of anew vesselas $141,000 (12.8% over 
1967-1968 replacement cost). Then the rate 
would be 2.4% for 20 years, and negative 
(about -0.5%) for 15 years of operation (with 
an average annual profit of $8,987 before 
depreciation and interest cost). 


Crew Earnings 


In our sample, the average annual crew 
share per job site on trawlers was $7,836 
(all vessels). It was $6,997 on lowliners 
(range $3,017 to $16,575); it was $8,893 on 
highliners (range $2,820 to $16,200), Equal 
regular shares are paid to each member. On 
some vessels that have larger crews and 
make longer trips, bonuses are paid, where 
applicable, to engineers, mates, and cooks. 
These additional payments are part of trip 
expenses shared by the vessel owner and the 
crew. They are not included in the crew 
earnings shown above. 


Inadditiontohis crew-member share, the 
trawler captain's commission was 10% of the 
boat share. The average captain's commis- 
sion was $3,073 (average for all vessels), 
with $2,866 for lowliners and $3,280 for 
highliners. 


How do these fishermen's earnings com- 
pare with earnings in other industries? The 
annual wages in some Massachusetts indus- 
tries are: 


1967 1968 
dollars 
Mining 8, 146 8,932 
Contract construction 7,726 8,204 
Manufacturing 6,514 6,944 
Transportation and communication 6,928 7,469 
Machinery (except electrical) 7,631 8, 150 
Electrical machinery 6, 800 7,250 
Motor freight and warehousing 7,003 7,481 


Source: U.S. Department of Labor, Manpower Administration, 
Quarterly Reports. 
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The arithmetic mean (not weighted) of these 
other wages is $7,513 per year; in our 
sample, a deckhand on an average trawler 
earned $7,836. 


Under catch and price conditions of 1970 
and 1971, the crew's regular share per man 
and the captain's commission are: 


Lowliners Highliners All vessels 


dollars 
Regular crew share 8, 392 10, 661 9, 396 
Captain's commission 3,440 3,933 3, 687 


The regular crew share per man (average 
for all vessels) is at about the level of esti- 
mated wages in other industries listed before 
($9,350 for 1970 and 1971). 


It is estimated that the average vessel in 
our sample spent about 153 days at sea per 
year. These fishermen work about 12 hours 
a day. Soa fishermanearned $5.12 per hour, 
about 13% above earnings in other industries. 
One can expect the fishermen's earnings to 
be higher because of longer working time 
per day and other hardships. 


Main Problems of New England 
Groundfish Fishery 


Operators of New England otter trawlers 
fishing for groundfish species face difficult 
circumstances, Fishing costs are soextreme- 
ly high in relation to revenues that 44% of 
these operations lose. More than half the 
gross receipts are paid to labor in the form 
of net crew sharesand bonuses. Another 37% 
is spent on trip expenses (fuel, ice, food), 
repairs, insurance, and fishing gear. After 
depreciation is accounted for, less than 1% 
of gross receipts is left tothe average vessel 
operator. The rate of return on invested 
capitalis very low compared to opportunities 
in other industries. 


Onthe cost side, two items are of special 
concern to vessel operators. One is high 
insurance premiums. In a survey of current 
insurance costs (Miller and Nash, 1971), it 
was found that the average cost per vessel 
in 1968-1969 was: 


Protection & 


Hull Indemnity (P&I) 
Massachusetts vessels $4, 400 $3, 843 
Other New England vessels 2,000 1,097 
Total New England 3,700 2,855 


The age of a vessel and the construction 
material used are the two strongest deter- 
minants of hull insurance rates. Wood vessels 
are considered poorer risks than steel 
vessels. Their insurance rates are about 1.3 
percentage points higher. Also, rates on old 
vessels are considerably higher than on new 
ones. On the average, each year added to 
vesselage would tend toincrease the rate by 
7/100ths of a percentage point. Insurance 
costs are increasing because of increasing 
individual claims. Damages sustained in 
accidents are becoming more costly to re- 
pair. There is no actuarial basis for estab- 
lishing insurance rates. Neither the insurance 
nor the fishing industry has sufficient knowl- 
edge of the characteristics of a vessel that 
affect the risk of loss. Thus premiums and 
risks are not likely to be closely related. 
Furthermore, much fishing-vessel insurance 
now is carried by overseas companies. These 
companies have little interest in programs 
which might lead to reduced losses and re- 
duced premium costs. 


A recent U.S, Coast Guard study indicated 
that U.S. commercial fishing vessels have the 
worst safety record. Part of the reason, with 
only minor exceptions, is that fishing vessels 
traditionally have been exempt from safety 
regulations. The study suggested alternative 
safety programs to reduce accidents and to 
justify substantial cuts in insurance prem- 
iums. Savings in hull insurance premiums 
were estimated to range from 28% to 56% in 
the North Atlantic area. 


Protection and Indemnity (P&I) insurance 


costs increase withcrew size. In 1968-1969, 


they were $668 per crewman (includes New 
England and Middle Atlantic), These costs 
increased 36% in 4 years. 


The other itemis the cost of fishing gear. 
Fishermen complain that the domestic net- 
producing industry is protected by a high 
duty on imports (Vondruska, 1971 MS), For 
example, the duty on synthetic fiber nets and 
netting is equal to about a 50% ad valorem 
duty (25 cents per pound plus 32.5% ad 
valorem). It is estimated that the removal 
of this duty would make possible a maximum 
price reduction of 33%. It can be assumed 
that without these high import charges the 
foreign competition would cause domestic 
prices to fall, thus cutting costs of vessel 
operations. The maximum estimated impact 
of removing U.S. import duties on fishing 
gear, nets, and electronic equipment would 


at 


be a reduction in costs of 2 to 3% of gross 
receipts. 


On the supply side, the New England 
trawlermen have to compete with huge 
fleets of modern European trawlers. These 
trawlers are equipped with processing and 
freezing plants and are supported by factory 
and supply ships on the fishing grounds. The 
tremendous increase of fishing effort during 
the last decade in areas traditionally fished 
by U.S. fishermen brought about the present 
situation. Several valuable fish stocks have 
been depleted. Drastic conservation meas- 
ures had to be imposed by the International 
Commission for the Northwest Atlantic Fish- 
eries (ICNAF) to protect these stocks from 
extinction. The changes in catch of ground- 
fish and flounders in ICNAF statistical sub- 
area 5 are illustrated infigure 2. ICNAF 
statistical subarea 5 includes Georges Bank 
and fishing grounds in Gulf of Maine and off 
Southern New England. In 1970, about 91% 
of U.S. catch of groundfish and flounders in 
ICNAF convention area was in subarea 5. 


Only 10 years ago, almost the entire catch 
inthis area was by U.S.fishermen. While the 


Figure 2.,--Catch of Groundfish 


Hundred thousand metric tons, round weight 
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annual U.S. catch during 1961 through 1966 
remained near 200,000 metric tons, the catch 
by other countries skyrocketed from about 
108,000 metric tons in 1961 to 580,000 
tons in 1965. (Area covered from Maine to 
Cape Hatteras, N.C., including Canadian 
catches.) The effects of this gigantic pres- 
sure on the resource became evident in re- 
cent years. The catch by all countries 
(including U.S.) came down to level of U.S. 
catch alone of the early 1960's; the U.S. catch 
dropped to two-thirds of its 1961 level. 


The conservation problem in the North- 
west Atlantic led to the implementation 
through ICNAF of international catch quotas 
for haddock in 1969 and yellowtail flounder 
in 1970. ICNAF quotas with national alloca- 
tions for herring stocks become effective in 
1972. Similar ICNAF national quotas agreed 
to in June 1972 are expected tobecome effec- 
tive for stocks of cod, yellowtail flounder, 
silver hake, and red hake in January 1973. 


Besides dwindling resources, these trawler 
operators have to compete in the market with 
imports of groundfish. In 1968 these exceeded 


in ICNAF Subarea 5. 


Total catch 
U.S. catch 
Foreign catch 











62 63 64 65 


él 


Year, 


Source: 





66 


1961 - 1970 


ICNAF Statistical Bulletin, annual editions, Dartmouth, N. S., Canada. 
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U.S. landings by 182% in quantity (converted 
to round fish), and by 185% in value. These 
percentage figures are based on total U.S. 
landings and total U.S. imports of groundfish. 
New England landings of groundfish are 78% 
of total U.S. groundfish landings. 


These imports originated where fishing 
fleets are State owned, or where fisheries 
are subsidized to a much greater extent than 
the U.S. did in the past (e.g., Poland). 
A recent report on Government assistance to 
fisheries (Vondruska, 1972 MS.) stated that 
subsidization in one country was 30 times as 
high, and in several others 7 to 9 times as 
high as in the U.S. Among countries with 
high subsidy ratios are Norway and Canada. 
These are also the main suppliers of U.S.- 
imported groundfish. 


With falling catch rates, the probability 
of improvement in profitability of trawler 
operations is almost nil. Increasingly, one 
can expect more marginal vessels to leave 
this fishery. Either these will be scrapped 
(old vessels) or will switch to other fisheries 
if conversion to other gear is justified. The 
result will be fewer jobs for fishermen. 


Would it be easy for them to find other 
jobs? The answer is probably no. As of 
March 1972, the unemployment rate in Boston 
was 6.4%; in New Bedford, 10.3%; in Fall 
River, 10%. In 5 other major labor areas in 
Massachusetts, this rate ranged from 8.2 to 
12.5% (U.S. Department of Labor, 1972). 


The crews on these trawlers seem to be 
in much better economic situation. Earnings 
per job site compare favorably with earnings 
in other industries in the same region. This 
fact, combined with the labor-market situa- 
tion, may explain why so many old vessels, 
despite low rates of return to capital, are 
still operated by the owner-captain. 
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Appendix Table 2.--New England groundfish trawlers: costs and earnings 
per vessel and year. 








Low-liners High-liners All vessels 
Item iS 4 $ 4 $ V3 
1. Gross receipts 87,272 100.0 86,366 100.0 86,819 100.0 
2. Cost of operation: 
(a) trip expenses 18,489 2.2 12,472 24.5.. 25;481 17.9 
(b) net crew share 40,584 46.5 40,909 47.4 40,746 46.9 
(c) captain's com- 
mission 2,866 3.3 3,280 3.8 3,073 3.6 
(d) repairs and 
maintenance 7,022 8.0 6,050 70 6,536 7.9 
(e) gear and sup- 
plies 4,428 56] 4,456 5.2 4,442 aed 
(f) insurance 5,844 6.7 4,572 543 5,208 6.0 
(g) payroll taxes 1,511 Ls7 1,956 2.3 1,733 2.0 
(h) miscellaneous 2,611 3.0 1,811 nr | 2,211 yo 
Subtotal (a)-(h) 83,356 oa. 75,506 87.4 79,431 91.5 
(i) interest 95350 p HS" 1,144 1.3 1,247 t.4 
(j) depreciation 6,755 7.8 4,111 4.8 5,434 c.3 
Total (a)-(}) 91,461 104.8 80,761 93.5 86,111 99.2 
3. Profit before taxes (-4,188) (-4.8) 5,605 6,5 708 8 








SEA URCHINS: A New Fishery Develops 
In California 


Susumu Kato 


Sea urchins, long considered pests in southern California 
because of their overabundance, are relished by people through- 
out the world. Much time, energy, and money are spent trying 


to eradicate sea urchins in California waters. 


Rather than 


simple destruction, the National Marine Fisheries Service is 
promoting the utilization of sea urchin roe. The author de- 
scribes the operations involved in the developing California 


fishery for sea urchins. 


A fishery for the domestic market 


is firmly established; effort to break into the large Japanese 


market is continuing. 


In southern California, large numbers of 
sea urchins have long plagued the marine 
plant and animal community. Researchers 
have found a direct cause-and-effect relation- 
ship between the superabundance of sea 
urchins and the failure of underwater plants 
to proliferate (North and Pearse, 1970). Sea 
urchins feed on seaweed and young kelp and 
sometimes even destroy mature kelp by feed- 
ing on the “hold fasts" that anchor them to 
the bottom (fig. 1). 


Kelp and other seaweeds provide food and 
shelter for many species of invertebrates and 
fishes, and marine anglers take advantage of 
the concentrations of game fish often found 
in densely forested kelp beds. In addition to 
their ecological importance, kelp is a useful 
ingredient in a wide variety of industrial 
products, such as ice cream, beer, antibio- 
tics, dyes, and welding rods. In California, 
about 150,000 tons of kelp are harvested an- 
nually. In order to maintain the kelp envi- 
ronment, Californialaw restricts harvesters 
to taking only surface fronds down to a depth 
of four feet (Frey, Ed., 1971). 


Because of the harmful effect of sea 
urchins onkelp and, indirectly, on fishes and 
invertebrates, researchers started an eradi- 
’ cation program several years ago to control 
seaurchin populations. Soon kelp harvesters 
and sport fishermen joined in the effort to 


destroy sea urchins. The eradication pro- 
gram appears to have resulted in speedy 
restoration of some kelp beds in southern 
California that had been in poor condition 
(North, 1965). 


The Other Side of the Coin 


In Japan, seaurchins are protected rather 
than destroyed. A complex system of regu- 
lations, imposed by government and by fish- 
ery cooperatives, limits the numbers and 
areas open to harvesting and on harvesting 
methods. In addition, artificial reefs have 
been created in many areas to provide suit- 
able habitat for sea urchins (Matsui, 1966). 
The sea urchins are prized for their roe, 
which is eaten in Japan and in many Euro- 
pean and South American countries. The 
Japanese are the largest producers and con- 
sumers of seaurchin roe: well over 20,000 
tons of sea urchins are harvested annually. 


The chief use is in restaurants that spe- 
cialize in "sushi," a canape made with a 
small ball of vinegar-flavored rice, and 
topped with cooked, raw, or pickled sea food. 
When sea urchin is used, the rice ball is 
partially covered with seaweed to form a 
cup, intowhich the roe is placed. Sea urchin 
roe is alsopreserved with salt or alcohol and 
salt; the preserved roe is often made intoa 
paste, whichis eaten with plain rice or mixed 
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Fig. 1 - Red sea urchins surrounding "hold fast" of giant kelp. (Photo: L. Taylor.) 





with other seafood products, such as fishcake 
and jellyfish. Many Japanese restaurants in 
the U.S. serve sushi, often using sea urchins 
and other seafood imported from Japan. 


A Fishery Develops 


The development of aseaurchin fishery in 
southern California seemed logical. The 
harmful effects of sea urchins to the marine 
communities called for a reduction in their 
numbers. Further, a market was available 
in Japan, in the U.S., and possibly in Europe. 
Small-scale fisheries for sea urchins have 
sprung up sporadically in California and have 
existed for many years in Maine (Scatter- 
good, 1961); however, no attempt had been 
made to initiate a large-scale fishery for the 
domestic markets or to develop an export 
trade. 


Recently the National Marine Fisheries 
Service took a leading role in helping to de- 
velop a fishery. NMFS personnel taught po- 
tential suppliers how to process the roe, 
helped obtain preliminary data on processing 
costs, supplied samples of the product to 
potential buyers, and brought sellers and 
buyers together. To date, with NMFS aid, 
fisheries have been initiatedin San Diego and 
Avila Beach. Following the increased activ- 
ity caused by these developing fisheries, 
other firms have started harvesting sea 
urchins in San Pedro, Santa Barbara, Morro 
Bay, and San Francisco. 


Two Species Common Off California 


Two species of sea urchins, the red 
(Strongylocentrotus franciscanus) and purple 
(S. purpuratus), are common in shallow wa- 
ters off California. Both species have been 
implicatedinthe decline of kelp beds (North, 
1965). The redsea urchin is harvested com- 
mercially because of its larger size and 
higher yield of roe, although both are edible. 
Male and female sea urchins discharge sperm 
and eggs into the sea, where fertilization 
occurs. After development, a planktonic 
larva is formed, which later settles on the 
bottom to grow into the familiar spiny sea 
urchin, The red sea urchin feeds primarily 
ondiatoms and seaweed, but it can also sub- 
sist on plankton, detritus, and free amino 
acids (Pearse, et al., 1970). The size of the 
roe appearstobe governed principally by the 
relative abundance of food. In some locali- 
ties, marked seasonal variations occur but, 
in other areas, the roe maintains a rather 
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stable size. Sea urchins found in kelp beds 
typically are large and healthy and have ro- 
bust roe. Male and female roe are difficult 
to differentiate and both are utilized. 


Fishing & Processing Methods at 
Avila Beach 


Divers collect sea urchins with the aid of 
conventional "hooka'’ gear, which consists 
essentially of an air compressor mounted 
aboard a small boat with air hoses leading 
to the face plates of the divers. Wearing dry 
or wet diving suits to protect themselves 
from the cold water (fig. 2), divers use short- 
handled rakes to dislodge the sea urchins 
from the substrate. The sea urchins are 
collected underwater in large mesh netting 
and, after a suitable quantity is collected, the 
tender hauls the net to the surface and un- 
loads the sea urchins into the vessel. In 
areas of high concentration, two divers with 
a tender can harvest about 2,000-2,500 sea 
urcnins per day. 


The sea urchins are brought to the proc- 
essing plant where workers crack the shells 
with a knife and mallet. The internal parts, 
including the five gonadal sections, are then 
removed with a spatula (fig. 3). The roe and 
other internal parts are then placed ona 
wire mesh screen and quickly rinsed in salt 
water to remove most of the extraneous ma- 
terial. The final cleaning process, that of 
removing the intestinal mesentaries attached 
tothe roe, is done with tweezers (fig. 4). A 
minimum of salt water is used to rinse the 
roe. The cleaned roe is drained (fig. 5), then 
packed in compartmentalized. plastic trays 
(fig.6), and frozen. Because color is an im- 
portant factor inthe grading of roe, only those 
of similar color are packed inatray. A 
bright yellow color is preferred, but roe 
with an orange color are also acceptable. 
Brown roe are discarded or used in secon- 
dary products. The processed roe is shipped 
to a buyer in Los Angeles, who then dis- 
tributes it throughout the country to spe- 
cialized Japanes restaurants. 


Future of California Fishery 


The future of the budding sea urchin fish- 
ery is dependent on several factors. The 
most important of these is the acceptability 
of the frozen product in the Japanese and 
European markets. Initial reaction to trial 
shipments sent to Japan have been favorable; 
the color, texture, and flavor were deemed 
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Fig. 2 - Sea urchin diver. 
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Fig. 3 - Workers split shell of sea urchins and scoop out the roe. 
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Fig. 4 - Tweezers are necessary to remove intestinal membranes from the roe. 





Fig. 5 - Sea urchin roe are drained on a wire screen. 
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Fig. 6 - Plastic trays with compartments for individual roe are used for packing. 


acceptable. In addition to quality, economics 
and effect of competition from other export 
nations and local fisheries in Japan will de- 
termine the feasibility of establishing an ex- 
port trade. NMFS willcontinue to investigate 
methods to improve efficiency of harvesting 
and processing. It willtrytodetermine which 
of several products is most suitable for a 
viable U.S. fishery. 


Tips on Pursuing This Fishery 


A schematic flow diagram (fig. 7) is given 
to aid persons interested inpursuing this 
fishery. About 20 percent of the sea urchins 
are discarded because of discolored or un- 
developed roe. Eight good sea urchins (forty 
segments of roe) yield about a pound of fin- 


ished product. Using this diagram, one can 
obtain an approximate cost for producing the 
processed roe. Note that in some localities 
the yield might be quite different; also, sea- 
sonal variations, presumably connected with 
reproductive activity, might affect the yield 
of roe. Large roe, although economical to 
process, are not suitable for the sushi trade 
and, consequently, must be used in other 
products. Broken pieces of roe can be used 
in products which utilize sea urchin paste. 


In California, divers must obtain special 
experimental permits from the State Fish and 
Game Commission to enter the fishery. 
Processors need a permit from the Depart- 
ment of Fish and Game for handling seafood 
products, and clearance from the county De- 
partment of Public Health. 
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COLLECT URCHINS 
(2 DIVERS, | TENDER ON VESSEL) 


CRACK SHELLS, REMOVE INTERNAL PARTS 
(5 WORKERS) 


RINSE AND PRE-CLEAN ROE 
(| WORKER) 


|! 


CLEAN ROE 
(10 WORKERS) 


|! 


SORT, PACK AND FREEZE ROE 
(1 WORKER) 



























































Fig. 7 - Flow diagram, vessel and manpower requirements to c ress and process 2,500 sea urchins per day, yielding 200 
pounds of roe in trays, and 50 pounds o od tuib-uostiod Gaia pie eek 
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Fig. 8 - Worker tasting fresh sea urchin roe, 





Recipe For Preparing Sea Urchin 


Sea urchins have beentouted tobeat caviar 
and oysters in flavor. The paste is delicious 
on crackers, but the most popular usage is 
in the raw state. The following recipe, ob- 
tained from a renowned Chilean gourmet, 
should meet with the approval of the most 
demanding epicurean: 


For each serving, 


Arrange the five pieces of roe froma 
fresh urchin (or use the frozen product) 
on a platter in the form of a star. Sprin- 
kle lightly with salt. Pour on the roe the 
following: (1) a generous amount of fresh 
lemon or lime juice; (2) a small amount of 
olive oil; and (3) about one-fourth cup of 
dry white wine (optional, but mandatory in 
Chile). Garnish with finely chopped chives 
and wedges of lemon. Serve with hard- 
crusted bread or crackers. 


Another favored way of eating sea urchin 
roe is to eat it directly out of the shell (fig. 
8). 
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The Impact of Genetics on the Trout Industry 


Nicholas J. T. LoCascio and James E. Wright Jr. 


Ever since the time of Mendel we have 
realized the importance that Genetics has in 
any breeding experiment. Genes are respon- 
ible for the living fish as we know them. They 
control the color, size, and morphology of the 
parts as wellas of the entire fish. In addition, 
they are responsible for controlling the thou- 
sands of chemical reactions that occur inthe 
cells. In short, genes make the process of 
life possible. 


The authors conducted a study at the Benner 
Springs Fish Research Station, Pennsylvania, 
and at Buffalo State University College, New 
York, to determine the utilization of various 


species of trout for: 


a) selective breeding of fertile hybrids, 


b) typing of trout fry and young as to 


their species association, and 


c) a fundamental understanding of speci- 


ation in Salmonidae family. 


Since each species of fish has unique at- 
tributes, the production of hybrid progeny may 
be used as atool to transfer desired qualities 
from one species to another without losing 
Through 
the production of fertile hybrids, it will be 


the identity of the normal species. 


possible to: 


1) Breed the initial growth rate of brook 


or rainbow trout into the brown trout; 


2) Incorporate the maximum growth and 
longevity ofthe lake trout intothe 


brook trout; 


3) Transfer the rainbow trout’ resistance 
to furnuculosis to the brook or brown 


trout; 


4) Transfer the unique and desirable 
bright color patterns of the rainbow 


trout to the other species of trout. 


The technique for producing the hybrids 
is a Simple one. During spawning season, 
mature males andfemales with desired qual- 
ities are acquired. Eggs are removed from 
the female and fertilized with sperm artifi- 
cially removedfrom the male. More than one 
female should be used per lot of eggs to elim- 
inate the possibility that the viability of the 
eggs would be subject to the characteristics 


of only one parent. 
Typing Species and Hybrids 


By means of simple chemical tests 
(electrophoretic) one can easily type the trout 
species and species hybrids. Many times 
when collecting fish samples from streams 
it is difficult, if not impossible, to determine 
their exact species. In addition, the obser- 
vation of hybrids in nature will shed light upon 
the fundamental study of speciation among 
the trout. It is interesting that the chemical 


hybridformed between the rainbow and brook 





Dr. LoCascio is with State University College at Buffalo in New York. 


Dr. Wright is with Pennsylvania Fish Commission and Pennsylvania State University, University Park, Pa. 
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trout might indicate that these twotrout might 
very well be members of the same species. 
The typing of the numberof young fry of each 
species as compared to the number of adult 
fish will give us an understanding of survival-- 
and thereby shed light on special - purpose 
stocking fish. The possible recognition and 
use of fertile hybrids may well be used as a 
tool to transfer desired qualities from one 


species to another. 


Almost all enzymes we have studied in 
trout thus far have shown discrete patterns. 
The increased amount of data onthe electro- 
phoresis of trout species will gain importance 
as more studies concern themselves with 
associated effects on biological activity and 


frequency within natural populations. 


Advice to Breeder 


The commercial fish breeder spends a 
good deal of time attempting to breed estab- 
lished varieties which are larger, healthier, 
more fertile, have aesthetic appeal to the 
fisherman, and better color development. 
The field of genetics can offer this advice to 


the breeder: 
1) Breed only the very best specimens. 


2) Never breed fish which are in any way 


deformed. 


3) Avoid extensive inbreeding unless large 
numbers of breeders are involved 
because, when practicedover many 

generations with smali numbers of 

breeders, the breed tends to de- 


generate. 














Splake (hybrid trout) 





Rainbow Trout 


POT FISHING IN THE VIRGIN ISLANDS 


J. R. Sylvester and A, E, Dammann 


Fish traps or pots are the basic unit of BOATS UTILIZED 
gear inthe commercial fishery of the Virgin 












Islands (Fig. 1). Swingle and others reported The majority of boats used in the Virgin 
in 1969 that of 187 fishermeninterviewed 83% Islands pot fishery are 14 to 20 feet, out- 
used pots at some point in their fishing oper- board, and locally built. St. Croix fishing 
ations. Pots are the primary unit of gear vessels tend to be somewhat larger, with in- 
because they are inexpensive, easily built, board engines. Few boats are equipped with 
and allow fishermentopursue other interests mechanical pot haulers. Most fishermenhaul 
or hoid other jobs while the gear is fishing. their pots by hand. 
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Fig. 1 - Location map of the Virgin Islands. St. Croix is 40 miles south of St. Thomas. 





Drs. Sylvester and Dammann are associated with the Virgin Islands Department of Conservation and Cultural Affairs, Division of Nat- 
ural Resource. 


This study was made in cooperation with the National Marine Fisheries Service, Public Law 88-309, the Bureau of Sport Fisheries and 
Wildlife under the Dingell-Johnson Program, and the Virgin Islands Government. 
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MOST POPULAR POTS 


The most popular fish pots in use today 
are the Arrowhead and 2-entrance Rectangu- 
lar (Fig. 2), Other traps occasionally used 
are the Australian D. Jamaican Z, and Antil- 
lean S (Brownell and Rainey, 1971). The 
Arrowhead trap is usually constructed of 13 
to2-inch mesh chickenwire. It is supported 
by wooden braces and has one entrance, 
Rectangular traps are made of the same 








ARROWHEAD 





RECTANGULAR 


Fig. 2 - Diagram of most popular pot styles, 


materials with two entrances. Some fish- 
ermen utilize metal bracing, but wood (tree 
saplings) is generally vsed. Funnels are 
oval and are terminated in a right angle 
facing the substrate. Hence, both types of 
traps have a "top" and a "bottom". Inter- 
views with fishermen and our underwater 
observations point out that these traps catch 
few fish if they are not placed with the fun- 
nel opening facing down. 


Pot dimensions vary. Larger traps are 
usually placedindeeper water. Construction 
costs range from about $10 to over $50 per 
trap--depending on size and whether the fish- 
ermen builds his ownpots or buys them com- 
pleted. 


Pots are set commercially in depths from 
less than a fathom to about 100 fathoms. 
Immature fish and fish in spawning condition 
are usually caught in the shallower regions, 
whereas fish such as large snappers and 
groupers are caught in deeper water 
(Dammann et al. 1970). 


POT LOCATION IMPORTANT 


Pot location on or near a reef is impor- 
tant. Distances as little as five feet from 
underwater features, such as ledges and 
coral heads, can make a difference in num- 
bers and species caught. Territoriality may 
play an important part in catch rates. High 
and Beardsley suggested in 1970 that fish 
may enter a pot for several reasons other 
than pursuit of bait. Among these reasons 
are: random movements, adoption of the pot 
as aresidence, curiosity, intraspecific social 
behavior, or predators pursuing prey. 
Underwater observations have shown that 
fish such as some groupers enter pots in- 
dividually, other schooling fishes enter as a 
group (goatfish, young jacks), or in pairs 
such as parrotfish and butterfly fish (High 
and Beardsley). 


Divers report that fish behavior around 
pots follows consistant patterns. Territorial 
fish have been observed swimming in and out 
of pots (Dammann, 1969), Large numbers of 
fish in a pot frighten other fish from the 
vicinity of the pot and may contribute to the 
"saturation effect'' (High and Beardsley). 
The "saturation effect" was observed by 
Dammann where serial pot hauls ona reef 
produced larger successive catches with a 
final sudden decline. 


BAITS DEPEND ON AVAILABILITY 


Some baits commonly used are fish, bread, 
cactus, animal skins, and fruit. Choice of 
bait probably depends more on availability 
than on fish-catching abilities. Local fish- 
ermen indicate that pots are often set with- 
out bait, and appreciable amounts of fish are 
caught. 


MARKETING A PROBLEM 


Marketing is considered a problem chiefly 
by those fishermen whotravel long distances 
to sell their catches or with occasional large 
catches. Dammann reported that little about 
marketing has changed since 1930. Fisher- 
men still prefer to sell a small quantity of a 
mixed species catch at a high price rather 
than a large quantity of fish at a lower price. 
Today, almost all marketing is done directly 
by individual fishermen either to preferred 
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customers or from selected ares, such as 
the waterfront in Charlotte Amalie, St. 
Thomas. 


Local fishermen report that during 1964 
to 1972 total catches per fishing trip either 
had remained the same or decreased--but 
that monetary return had increased. The 
price of fish in the Virgin Islands has in- 
creased from 10¢/lb maximum in 1930 
(Fiedler and Jarvis, 1932), 50¢/1lb in 1967- 
1968, and 85¢/lb as of August 1972. These 
prices include dressed and undressed fish. 


PRESENT PROBLEMS 


Loss of gear, rough weather, and theft are 
problems that most often plague local pot 
fishermen. Gear loss occurs in rough 
weather and when large vessels cut buoy 
lines. At present, little is done about theft. 
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THE ATLANTIC SURF CLAM FISHERY - 1970 


John W. Ropes and Allan M, Barker 


The 1970 surf clam fishery produced record landings of 
66.8 million pounds of meats--35% more thanin1969, The New 
Jersey catch of 48.0 million pounds, a 24% increase, almost 
equaled the total landings for 1969. Maryland and New York 
landings increased by 6.6 and 0.5 million pounds, respectively. 
Landings at Virginia ports totaled 0.9 million pounds. The 
fleet size decreased and the southward shift continued. The 
number of vessels declined at Point Pleasant, N.J., and Cape 
May-Wildwood, N. J., but remained the same at Ocean City, 


Md., and Long Island, N, Y. 


FISHING AREAS 


Cape May-Wildwood, N. J., Point Pleasant, 
N. J., and Ocean City, Md., were the major 
surf clam fishing areas in the Middle Atlantic 
Bight in1970; Long Island, N. Y., and Virginia 
provided the remainder of the catch. The 
New Jersey fishery continued to supply most 
of the total landings, although the 48.0 million 
pounds landed were a smaller percentage 
(72%) thanin1969 (Table), Landings at Cape 
May-Wildwood were almost triple those at 
Point Pleasant. 


Surf Clam Landings by Area 


Number of 
Vessels 


Landings 
Area 


1969 1970 1969 1970 


Cape May-Wildwood, N., J. 43 41 24.8 34.8 
Point Pleasant, N. J. 28 21 14.0 13.2 
Ocean City, Md. 14 14 7A 13.7 
Long Island, N. Y. 7 7 3.7 4.2 
Virginia 0 4 0 0.9 

Total “92 "87 49.6 66.8 


The areas fished by New Jersey boats in 
1970 (Fig. 1) were similar to 1969 (Barker 
and Ropes, 1971) but more trips were made 
tothe southern areas. The Ocean City, Md., 
vessels worked mostly inshore and north of 
Ocean City Inlet, asin1969. The Long Island, 
N. Y., landings were taken off Long Beach 
and Fire Island. 


Million of Lbs. 


FLEETS AND METHODS 


The New York fleet remained at 7 vessels 
in 1969. The fleet, based at Freeport, Long 
Island, consisted of 5 full-time and 2 part- 
time vessels; the latter landed clams for fish 
bait. Average catch per trip for the full- 
time vessels was 252 bushels (4,284 pounds 
of meats). Total landings of 4.0 million 
pounds of meats for food and 0,2 million 
pounds for bait resulted from monthly land- 
ings of 172,000 to 516,000 pounds of meats 
(Fig. 2). 


The Point Pleasant fleet decreased for the 
fourth consecutive year from 28 vessels in 
1969 to 21 in 1970. Atlantic City boats were 
included in the 1970 total because some op- 
erated from both ports during the year. 
Depths fished ranged from 7 to 35 meters 
(24 to 115 feet); the average depth was 24 
meters (78 feet), Most vessels landed daily 
but some overnight trips were made to more 
distant grounds. Hours fished per boat-day 
ranged from 2 to 17. Monthly averages are 
shownin Figure 3. The average for 1970 was 
9.2 hours, 0.3 hours less than in 1969. 


The Cape May-Wildwood fleet decreased 
to 41--2 vessels fewer than 1969. Another 
large stern-dredger started operating in 
1970, bringing the total number of stern- 
dredgers based at this port to 3. Depths 
fished ranged from 6 to 37 meters (20 to 120 
feet); average depth was 15 meters (49 feet). 
Most vessels landed daily but some over- 
night trips were made to the southern areas. 





The authors are Fishery Biologists, NOAA, NMFS, Middle Atlantic Coastal Fisheries Center, Oxford, Md. 21654. 
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Fig. 1 - Area and intensity of surf clam fishery by the New 
Jersey and Maryland fleets, 1970 (based on 3,579 in- 
terviews). 
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Monthly averages of hours fished per boat- 
day are shown in Figure 3. Effort ranged 
from 2 to 28 hours. The average for 1970 
was 7.1 hours, 0.1 hour less than 1969. Seven 
vessels landed clams at Lewes, Del., in 1970. 
These landings were included in the Cape 
May ~-Wildwood total because 5 of the vessels 
were based at Wildwood and all of the clams 
came from the areas fished by the Cape May- 
Wildwood fleet. 


The Ocean City fleet stabilized at 14 ves- 
sels in 1970. Depths fished ranged from 6 
to 37 meters (20 to 120 feet); average depth 
was 14 meters (45 feet). Most vessels made 
daily trips and worked during daylight hours. 
Monthly averages of hours fished per boat- 
day ranged from 4.9 to 7.7 hours. Daily 
effort ranged from 1 to 13 hours; the aver- 
age was 6.1 hours (Fig. 4). 


The Virginia fleet consisted of 3 vessels 
based at Chincoteague Island and 1 at Oyster. 


LANDING STATISTICS 


Interviews by port samplers provided in- 
formation on fishing areas and effort in New 
Jersey and Maryland. Landings from other 
areas within the Middle Atlantic Bight were 
supplied by the NMFS Division of Statistics 
and Market News. 


Record landings of 66.8 million pounds of 
meats were 17.2 million pounds (35%) higher 
than in 1969 (Table). Most of the increase 
was due tothe greater amount (10.0 million 
pounds) landed by the Cape May-Wildwood 
fleet. New Jersey produced 48.0 million 
pounds--9.2 million pounds (24%) more than 
in 1969. Maryland landings were up by 48% 
(to 13.7 million pounds) and New York land- 
ings also increased (0.5 million pounds). 
Virginia landings totaled 0.9 million pounds 
in 1974. New Jersey landings were 72% of 
the total; Maryland, 21%; and New York, 6%. 
Contributions by the respective States in 
1969 were 78%, 14%, and 8%. Less than 2% 
of the total catch was used for bait. 


The percentage of the total New Jersey 
landings contributed by the Cape May-Wild- 
wood fleet has increased significantly in 
recent years. Cape May-Wildwood provided 
73% (34.8 million pounds) in 1970--up from 
62% (24.8 million pounds) in 1969. The Point 
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Fig. 2 - Monthly landings of surf clams in New York, 1970. 
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Fig. 3 - Monthly averages of daily effort (upper) and catch per hour (iower) at Point Pleasant 


and Cape May-Wildwood, N. J., 1970. 
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Pleasant fleet decreased more than Cape 


= - Sea on sai May-Wildwood (7 less at Point Pleasant and 
2 less at Cape May-Wildwood). Although the 

Pe al fleet size decreased at both ports, landings 

; a » increased at Cape May-Wildwood because of 

4 6 \ -~“ the operation of 3 large sterndredge vessels. 


At Cape May -Wildwood, landings per boat- 
day ranged from 51 to 1,460 bushels (867 to 
24,820 pounds of meats) and averaged 338 
bushels (5,746 pounds). The average in 1969 

4x Was 289 bushels (4,913 pounds). Monthly 
landings varied seasonally, with the catch 
declining when the boats moved offshore in 
good weather. Catch per hour increased from 
43 bushels (731 pounds) in 1969 to 48 bushels 
(816 pounds) in 1970. Figure 5 shows the 
catch per hour in the areas fished. 


a 





20 ins 


Seasonal Shift 


The catch rate dropped sharply in May 
when the fleet moved offshore to fish for 
large (150 mm.) clams (Fig. 6). About two- 

4* thirds of all trips made in 1970 were to in- 
shore areas. The average catch rate for 
inshore and offshore clams was 57 bushels 
(969 pounds) and 25 bushels (425 pounds), 
| respectively. Monthly average length re- 
| flected the seasonal shift in effort from in- 
4 shore to offshore beds, but the change was 
less than in 1969 because the larger vessels 
fished the dense beds of small (120 mm.) in- 
shore clams throughout the year (Fig. 6). 
Lengths of clams landed ranged from 113 to 
173 mm. (4.4 to 6.8 inches), The average 
cj» length of inshore clams was 128 mm. (5.0 
inches); offshore clams averaged 160 mm. 
(6.3 inches); and the average for all clams 




















a measured was 137 mm. (5.4 inches)--the 

: same as 1969. 

: 

o a The Point Pleasant share of the New 
a aa " Jersey landings declined from 36% in 1969 to 
Rn, “a nat | 27% in 1970. Most of the decrease was due 
“ dhe WB w+ ten w.| | ‘tO the higher landings at Cape May-Wild- 
ee) wood, which were 40% larger than 1969. At 
at Point Pleasant, the landings per day-trip 
4 gs ranged from 28 to 505 bushels (476 to 8,585 
BV a “" pounds of meats) and averaged 190 bushels 
kant waren ene (3,230 pounds), The average in 1969 was 221 
a bushels (3,757 pounds). Catchper hour aver- 
, * = goes Iran en ; aged 21 bushels (357 pounds) in 1970 and 23 





bushels (391 pounds) in 1969. Monthly catch 
Fig. 5 - Catch per hour within the area fished by the New Jersey rates and landings were relatively stable in 
and Maryland surf clam fleets in 1970 (based on 3,579 inter- 1970 (Figs. 3 and 6). Most of the variation 
—— was due tothe effects of bad weather. Lengths 
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Fig. 6 - Monthly mean length of surf clams (upper) and landings (lower) in New Jersey, 1970. 
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Fig. 7 - Monthly mean lengths of surf clams (upper) and landings (lower) at Ocean City, Md., 
1970. 
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of clams landed ranged from 126 to 171 mm. 
(5.0 to 6.7 inches) and averaged 157 mm. 
(6.2 inches) in 1970. The average length was 
2 mm. (0.1 inch) greater than 1969. Monthly 
average lengths were fairly constant in 1969 
until December whenthe fleet moved inshore 
to fish on a bed of small clams off Long Is- 
land, N.Y. (Fig. 6). 


Landings Increased 


The Ocean City fleet remained at 14 ves- 
sels in 1970 but landings increased by 48% 
(7.1 million pounds in 1969 to 13.7 in 1970). 
Much of the increase was due to the concen- 
trated effort by the fleet on a dense bed of 
small inshore clams off Delaware (Fig. 1). 
Landings per day-trip ranged from 10 to 
1,184 bushels (170 to 20,128 pounds of meats) 
and averaged 321 bushels (5,457 pounds). 
Mean monthly catch rates ranged from 31 
bushels (527 pounds) per hour in October to 
102 bushels (1,734 pounds) per hour in April 
and averaged 53 bushels (901 pounds) per 
hour during the year (Fig. 4). Catch rates 
and landings dropped sharply in August when 
the fleet moved to offshore beds that had 
large clams (Fig. 7). Lengths of clams landed 
ranged from 95 to200 mm. (3.7 to 7.9 inches) 
and averaged 141 mm.(5.6 inches). Average 
lengths varied monthly withthe seasonal shift 
of effort from inshore to offshore beds. 


STATUS AND TRENDS OF 
THE FISHERY 


Fishing effort declined in 1970. There 
were less hours fished per trip by New 
Jersey vessels and 5 fewer boats in the entire 
surf clam fleet. The southward shift in ef- 
fort, which started in1967, continued in 1970. 
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The Ocean City, Md., fleet remained at 14 
vessels. Four boats operated out of Virginia 
ports. The Cape May~-Wildwood fleet added 1 
large stern-dredger. The New York fleet 
stabilized at 7 vessels. 


The catch rate at Point Pleasant decreased 
from 23 bushels per hour in 1969 to 21 
bushels per hour in 1970, but at Cape May- 
Wildwood the rate increased from 43 to 48 
bushels per hour. The high rate at Cape 
May-Wildwood was due to an intense effort 
by the fleet on beds of small inshore clams 
and the operations of 3 stern-dredgers. 


Average lengths of clams landed in New 
Jersey in 1970 were about the same as in 
1969. Monthly averages at Point Pleasant 
had minor variations in 1970 until December 
when small clams were taken off Long Is- 
land, N.Y. Averages at Cape May-Wildwood 
fluctuated with season because most of the 
vessels moved from offshore beds of large 
(150 mm.) clams to inshore beds of small 
(120 mm.) clams during bad weather. 


The catch at Point Pleasant will probably 
continue todecline. The Cape May-Wildwood 
and Ocean City fleets should contribute a 
significant percentage of the total landings. 
The New York fleet should remain at its 
present size but the Virginia fleet may ex- 
pand. The southward shift in effort and land- 
ings will probably continue. 
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SHRIMP RESEARCH ABOARD SOVIET SHIP 
IN GULF OF ALASKA 


Robert J. Wolotira Jr. 


One result of the 1970 meeting of U.S. and Soviet fishery 
scientists in Moscow was a joint research program to investi- 
gate the shrimp resources in the Gulf of Alaska. The Soviet 
research vessel 'Krill' surveyed offshore areas south of the 
Alaska Peninsula and near Kodiak Island from January through 
March 1971. U.S. scientists were permitted to go aboard and 
participate in the Soviet part of the research. 


Fishery scientists from the United States 
andthe Soviet Union have met annually since 
1966 todiscuss resources of mutual interest 
and the results of their research. During the 
Moscow meeting in December 1970, they dis- 
cussed the shrimp species from south of the 
Alaska Peninsula near Kodiak Island. In1970, 
this area yielded a combined U.S.-Soviet 
catch of over 92 million pounds of shrimp. 


Both countries presented program outlines 
that had similar objectives: (1) to assess the 
standing stock of shrimp offshore along the 
southeast coast of Kodiak Island and the 
Alaska Peninsula from Portlock Bank to 
Unimak Pass; and (2) to collect biological 
data to determine if catches taken both off- 
shore andinshore are from one large homo- 
geneous shrimp population or from distinct 
stocks. Pink shrimp (Pandalus borealis) was 
the primary species of interest. 


The Research Vessels 


Vessels assigned to the research effort 
were the 'Krill' of the USSR Pacific Scientif- 
ic Research Institute of Marine Fisheries 
and Oceanography (TINRO), and the NMFS 
'Oregon'. The Krill was to sample offshore 
areas during January through March, the 
Oregon adjacent areas during April and May. 


On March 11, Soviet and U.S. scientists 
met aboard the Krill in Chiniak Bay near 
Kodiak, Alaska, to discuss plans for the re- 
mainder of the cruise. The Krill had been 
and would continue to operate outside the 12- 
mile contiguous zone bordering the Alaska 


coastline. Because the data gathered during 
the Soviet research cruise contained informa- 
tion of considerable interest to U.S. scien- 
tists and fishing industry, two biologists 
from the NMFS Kodiak Laboratory--Perry A. 
Thompson Jr. and I--were invited to ac- 
company the Krill during the remainder of 
the Soviet research operation. The follow- 
ing photos and text describe our observa- 
tions (Figures 1-12). 


VESSEL, CREW, AND OPERATIONS 


The Krill was built in the USSR in 1968. 
It is a typical Mayak-class side trawler. 
Overall lengthis 178 ft, beam 30 ft, and draft 
10 ft; gross displacement is 929 metric tons. 
Propulsion is provided by low-speed diesel 
engine driving a single variable pitch pro- 
peller. Cruising speed is approximately 12 
knots. Minor modifications for scientific 
work included a hydrographic winch for 
oceanographic casts, and a wet lab area in 
the forepeak where samples were processed. 


Electronic gear on the bridge included 
twomedium range radars; magnetic and gyro 
compasses; radiodirection finder; automatic 
pilot; and two multirange, dry paper fatho- 
meters with maximum depth ranges to 600 
fathoms. 


The Crew 


The Krill's crew numbered 27, including 
four women: vessel captain, 3 mates, about 
8 engineers, 6 fishermen, an electronics 





Mr. Wolotira is with NMFS Northwest Fisheries Center, 2725 Montlake Boulevard East, Seattle, Washington 98112. 
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Fig. 2 - Soviet research vessel Krill in Chiniak Bay waiting to rendezvous with U.S. scientists. Lettering "SCIENTS-TINRO-USSR" 
signifies a scientific vessel for the Soviet Union's Pacific Scientific Institute of Fisheries and Oceanography. 
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Fig. 3 - Captain Anatoly Maslenikov, 35-year-old skipper of USSR RV Krill. 
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Fig. 4 - A 2,000-lb catch of pink shrimp being dumped on deck. The 3-inch mesh liner .aside the cod 
end can be seen extending past the puckering rings. 4 





Fig. 5 - After a catch is brought aboard, fish and invertebrates are separated by species, and weight esti- 
mates are determined, 
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Fig. 6 - In the vessel labor:.tory, Chief Scientist Yuri Skilarof and a technician gather biological data 
from a shrimp sample. 
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Fig. 7 - Soviet fishermen prepare the net for the next sampling station. The large metal ball in fore- 
ground is attached to the center of the headrope. Approximately 40 smaller floats were fastened to 
the headrope on each side of the large float. 
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Fig. 9 - Forward portion of the shrimp trawl being brought aboard the RV Krill. Relative size of the net 
can be determined by noting the crewman partially obscured by floats at the lower margin of the photo- 
graph. 








Fig. 10 - Perry Thompson (left) of the NMFS Kodiak Laboratory discusses sexual characteristics of Panda- 
lid shrimp with Soviet chief scientist aboard the USSR RV Krill. 
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Fig. 11 - Soviet master fisherman repairing the net. Damage to the fishing gear was commonplace 
while exploring the offshore areas. 
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Fig. 12 - The RV Krill underway and heading for another sampling station. 





technician, radioman, cook, and 2 stewards. 
The women worked as cook, stewardesses, 
and oceanographer. The scientific staff con- 
sisted of a chief scientist (ichthyologist), two 
oceanographers, and a fishery technician. 


Workdays began at 6:00 AM and ended at 
10:00 PM Alaska Standard Time. The 
crew operated in two watches; captain 
and scientific crew worked the entire 16-hr 
day. Although the area surveyed was several 
time zones from home port, clocks aboard 
the vessel always were set to Kamchatka 
Time, the nearest Soviet time zone across 
the International Date Line. 


GEAR 


Standard fishing gear was a trawl witha 
liner in the cod end. The trawl had an 89-ft 
headrope and an overall length (center of 
headrope to tip of cod end) of 130 ft. An 89- 
ft mudline of cable wrapped with rope (over- 
all diameter about 5 inches) was attached to 
the footrope and hung about 12 to 18 inches 
below it. Vertical height at tips of the wings 
was 16 ft, and 20 to 23 ft at the center of the 
mouth, Eighty floats, approximately 8 inches 
in diameter, were attached to the headrope. 


Mesh sizes (stretched measure) in the net 
were: 


Wings and mouth--53-inch mesh. 
Bosom--4-inch mesh. 
Intermediate and cod end--2 inch mesh. 


Liner in posterior 33 ft of net--3-inch 
mesh. 


The trawl was equipped with 137-ft dandy- 
lines and 6 x 9-ft oval doors. 


Oceanographic data, including salinity and 
temperature measurements, were obtained 
by a surface thermometer, reversing ther- 
mometers, and Nansen bottles. 


METHODS 


The sampling techniques were those de- 
veloped during previous Soviet shrimp work. 


53 


A systematic sampling pattern started at 
the outer edge of the 12-mile contiguous fish- 
ing zone and extended toabout the 120-fathom 
contour, with sampling stations every 12 
miles. At the 120-fathom contour, the ves- 
sel made a 90°turn, traveled 12 miles 
parallel to shore, made another 90° turn back 
toward shore, and resumed sampling. 


At each sampling station, sounding tran- 
sects were used to locate trawlable bottom. 
Occasionally 2to3 hours were spent search- 
ing before bottom suitable for a 30-min tow 
was located. When the net was alongside 
vessel at completion of a tow, reversing 
thermometer - Nansen bottle casts were made. 
Temperature and water samples were taken 
at the surface, and at 25-fathom depth inter- 
vals to the ocean floor. 


Samples Taken 


After the catch was taken aboard and 
dumped on deck, a sample of approximately 
250 shrimp was taken from the center of the 
pile. Then the remainder of the catch was 
examined and a weight estimate made for 
each species. If there were few roundfish, 
each individual was counted. 


A subsample of 100 pink shrimp was taken 
from the original sample of 250. Eachshrimp 
was weighed to 0.1 g on a small balance and 
measured for total lengthtothe nearest milli- 
meter. Carapace length was measured to the 
nearest 0.1 mm, and grouped in 1-mm in- 
crements for length-frequency analysis. Sex 
was determined by examination of the endo- 
podite of the first pair of pleopods, a method 
employed by Rasmussen (1953). Sex determi- 
nations were classed into five categories: 
juvenile, male, transitional, gravid females, 
and nongravid females. 


After allsamples were taken, the remain- 
der of the catch of shrimp and edible fish was 
frozen. Fish were eviserated before freez- 
ing. 


Pink shrimp was the predominant species. 
Other shrimp and fish species most frequent- 
ly captured included sidestripe shrimp 
(Pandalopsis dispar), pollock (Theragra 
chalcogrammus), Pacific Ocean perch 
(Sebastes alutus), and Pacific cod (Gadus 
macrocephalus). 











54 


SHRIMP DATA GATHERED BY 
U.S. SCIENTISTS 


While aboard the Krill, we obtained sam- 
ples from trawl catches and used a method 
developed by Allen (1959) to determine the 
sex of pink shrimp. The method differs 
somewhat from the single pleopod examina- 
tion used by Soviet scientists in that sex is 
determined by examining the secondary sex- 
ual characteristics of both the first and sec- 
ond pair of pleopods. Little difference was 
observed when we compared the two meth- 
ods (Allen 1959, Rasmussen 1953) for U.S. 
and Soviet samples obtained at the same 
stations. 


Length-frequency (carapace length) and 
sex composition data were obtained by us 
from samples at 11 stations--one at Alba- 
tross Bank, 10 from adjacent Portlock Bank-- 
between March 12 and 22. Sex was classi- 
fiedintofour categories: male, transitional, 
gravid females, and nongravid females. 
Slight differences in percentage frequency by 
sex were apparent when comparing samples 
from the two areas (Table 1). Percentage 
frequency of males in the Portlock samples 
averaged 12%, and ranged from 0 to 35%, 
whereas nearly half the specimens in Alba- 
tross Bank samples were males. Similarly, 
female composition for samples from the 
two areas differed. Percentage of females 


vaole 1.—-Sex composition for Pandalus borealis in samples examined by U.S. 





scientists aboard USSR RV Krill, March 1971. 














Individuals 
in Females 
Date sample sample Males Transitionals Nongravid Gravid 
taken No. % % ia ft 
Albatross Bank 
3/12/71 167 47.9 31.7 - 20.4 
Average 167* 47.9 31.7 -- 20.4 
Portlock Bank 
3/15/71 226 0.2 8.8 0.4 84.5 
3/15/71 167 0.6 3.0 0.6 95.8 
3/17/71 263 27.4 59.3 0.3 13.1 
3/17/71 169 19.5 28.4 oo 52.1 
3/18/71 19h 34.5 45.9 0.5 19.1 
3/20/71 170 2.4 TTL 204 8.2 
3/20/F1 14h 2.8 42h 0.6 54.2 
3/20/71 152 _ D3 -- 94.7 
3/21/71 157 7.6 56.1 0.6 3567 
3/22/71 176 507 10.2 1.1 84,1 
Average 1818* 11.9 34.3 0.7 54.2 





* Total number 


ALBATROSS BANK 
MARCH 12, 1971 











PORTLOCK BANK 
MARCH 15-22, 1971 
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Fig. 13 - Carapace length frequency histogram for Pandalus borealis collected by U.S. scientists aboard 
the USSR RV Krill, March 1971, Length data are given on 05-mm divisions. Percentage of gravid 
females is indicated in parentheses. 
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in the Albatross data comprised only 20% of 
the sample; the percentage frequency of fe- 
males in samples from Portlock averaged 
55% (range 10-96%). The percentages of 
transitional pink shrimp in samples from 
the twoareas are attributable possibly to the 
limited data for Albatross Bank. 


Over 99% of the female pink shrimp in 
U.S. samples obtained from Albatross and 
Portlock Banks were ovigerous (bearing 
eggs). Samples gathered by D. H. Petersen 
(unpublished, NMPS Kodiak) from Albatross 
area indicate that no ovigerous females were 
present during early May, although a few 
sample females had remnants of egg clutches 
attached to their pleopods. Female pink 
shrimp usually molt shortly after the eggs 
hatch (Allen 1959). The presence of egg 
remnants observed by Petersen indicated 
that the post-hatch molt had not yet occurred. 
Therefore, hatching of pink shrimp larvae 
for the area east of Kodiak Island can be 
assumed to occur sometime between the 
taking of the samples in mid-March and the 
first part of May. These findings tend to 
corroborate Petersen's assumption of May 1 
as the hatching date for pink shrimp offshore 
from the southeast coast of Kodiak Island. 


Peterson states that pink shrimp in the 
area southeast of Kodiak Island usually 
mature as males at 23 years (September - 
October of third year after hatch), attain 
complete transition at age 34, and are mature 
females in fourth year. 


Little growth occurs after fourth year be- 
cause females can molt only when not oviger- 
ous. Ivanov stated in 1963 that the ovigerous 
period for pink shrimp in western Gulf of 
Alaska is about 7 months. 


We have prepared histograms of carapace 
length-frequency for shrimp from U.S, sam- 
ples obtained for Albatross-Portlock areas 
(Figure 13). In both histograms, at least 4 
age groups can be identified. 


The bimodal distribution in the transi- 
tional group for the Albatross sample indi- 
cates sex transition begins for some pink 
shrimp during second year of growth. A 
similar distribution is not as apparent in the 
Portlock data, but the wide range of lengths 
for transitional individuals seems to indicate 
that two age groups are present. 


The wide range of carapace lengths for 
female pink shrimp from Portlock Bank, 


combined with probable limited growth be- 
cause of the long egg-bearing period, indi- 
cates that two to three age groups may be 
represented in the Portlock samples. A 
smaller range of carapace lengths was ob- 
served for females in the Albatross sample, 
but this may be a result of the limited sam- 
pling. 


Female pink shrimp as large as those in 
the Portlock Bank samples (24-27 mm cara- 
pace length) are absent from the adjacent 
inshore commercial fishery (Jackson 1969 
and Alaska Department of Fish and Game 
personal communication). It would appear 
that older pink shrimp are found offshore. 


LIFE ABOARD THE KRILL 


During our stay aboard the Krill, we were 
treated with utmost courtesy. The crew and 
scientists answered questions freely. When 
on the bridge, a crew member would answer 
any questions concerning our location by in- 
dicating our position on a nautical chart. He 
would tell us where we would be sampling 
after our station was completed. Our sug- 
gestions concerning sampling procedures or 
taxonomic identification while working on 
samples were considered with interest and 
often accepted. 


The crew tried to make our stay as en- 
joyable as possible. Morale seemed quite 
high, even though the vessel had been at sea 
for over 60 days. There was always laugh- 
ter, joking, and a little horse-play; but when 
an order was given, tasks were performed 
without hesitation. 


The entire crew was relatively young. 
Ages ranged from early 20s to mid-40s, 
though most of the crew were in their 20s or 
30s. The 35-year-old captain, Anatoly 
Maslenikov, had been chief mate aboard the 
Soviet research vessel 'Ogon' in 1970. The 
Ogon has been active in research in the 
northeastern Pacific Ocean and has been used 
in cooperative research with the U.S. Chief 
scientist Yuri Skilarov, age 31, born in 
Rumania, holds a university degree in agri- 
cultural engineering as well as ichthyology. 
He enjoys such pastimes as sky diving and 
flying. His wife is attending the university 
in Vladivostok tobecome a fishery technician. 
Asked why he had not embarked on a career 
in agricultural engineering, he said that fish- 
ery research was much more interesting to 
him. 


Though we knew only a few words of 
Russian, and few aboard the Krill knew any 
English, there was no difficulty in communi- 
cation. Skilarov had been involved in pelagic 
research off Chile for 6 months in 1967. 
During that tour he had managed to pick up a 
fair amount of Spanish. I also knew a little 
Spanish and a few words of Polish from my 
childhood. Thus we were able to carry on 
understandable conversations in a Spanish- 
Polish-English-Russian language with the 
aid of sign language and dictionaries. 
Skilarov acted as interpreter when we con- 
versed with the rest of the crew. The cap- 
tain also knew some English and had a good 
phonetic dictionary, which was a great help. 


The Accommodations 


Our accommodations were quite adequate. 
We shared a stateroom that had two bunks, a 
sink, desk, and storage compartment. The 
crew, excepting the vessel master, first 
mate, and chief scientist, had rooms similar 
to ours. Each morning, a steward would 
wash floors, clean sinks, and provide fresh 
towels for each stateroom. 


Meals were served in a large dining area 
at the stern. Four were served each day: 
breakfast at 8:00 AM, lunch at 12:00, a mid- 
afternoon meal at 4:00 PM, and supper at 
8:00 PM Kamchatka Time (10:00 PM Alaska 
Standard Time). Breakfasts were light; dark 
Russian bread, butter, cheese, sausage, and 
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coffee or tea. Lunch, one of the two large 
meals, had two courses: borsch or a fish 
consomme, a plate of meat and potatoes or 
vegetables, and fruit juice. A midafternoon 
meal, similar to the American afternoon 
coffee break or British teatime, consisted 
of bread and butter, cheese and, occasionally, 
cookies, served with coffee or tea. The late 
evening supper was another large meal of 
two courses similar to lunch, When avail- 
able, fresh fish and shrimp also were on the 
menu. 


Bathing was rationed--the usual situation 
on any vessel at sea for lengthy periods. 
Since the Krill carried 70 metric tons of 
fresh water which was not replenished during 
the entire cruise, personnel took freshwater 
baths every 10 days. 


Leisure entertainment consisted of card 
games, dominoes, a form of Chinese check- 
ers, and listeningtothe radio through speak- 
ers locatedinthe dining area and each state- 
room, 
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8 COUNTRIES REPRESENTED AT 
BILLFISH SYMPOSIUM 


Sixty fishery scientists and other billfish 
specialists participated in the first Interna- 
tional Billfish Symposium, August 9-12, in 
Kona, Hawaii. It was the first international 
meeting sponsored by the National Marine 
Fisheries Service since it became part of the 
National Oceanic and Atmospheric Adminis- 


tration (NOAA). 


The symposium, open to the public, coin- 
cided with the 14th Annual Hawaiian Interna- 
tional Billfish Tournament. Anglers from 
throughout the world competed. The tourna- 
ment provided scientists with the unique op- 
portunity to meet sportsmen and exchange 
ideas about research on billfishes, the fish- 


eries for these pelagic creatures and, finally, 





to examine the catch of billfishes onthe dock. 
Eighty-twoblue marlin and 11 yellowfin tuna 


were caught during the tournament. 


The Program 


NMFS Director Philip M. Roedel gave the 


opening address. 


The symposium was highlighted by four 
scientific sessions covering species identi- 
fication, life history, distribution, and fish- 
eries. Papers providing overviews of the 
status of world fisheries for billfishes were 
presented by Dr. Shoji Ueyanagi, Far Seas 
Fisheries Research Laboratory, Japanese 
Fishery Agency, who covered commercial 


fisheries--and by Donald .P. de Sylva, 


. 
' 
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Fig. 1 - Philip M. Roedel, Director of NMFS, addresses opening session. In foreground are symposium co-chair- 
men: Richard S. Shomura, Director, NMFS Tiburon Fisheries Laboratory, and Dr, Francis Williams, Institute of 


Marine Resources. Scripps Institution of Oceanography. 
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(Photos: Robert Bonifacio.) 
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Fig. 4 -Dr. kumi Nakamura, Acting Director, Fisheries Re- 
Fig. 2 - Mayor Shunichi Kimura, County of Hawaii, addresses search Station, Kyoto University, Japan: "On the systematics 
opening session. and distribution of billfishes." 
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Fig. 3 - Dr. Francis Williams, Institute of Marine Resources, Scripps Institution of Oceanography, addresses opening 
session, 








60 


* ee 

Fig. 5 - From left: Dr, Shoji Ueyanagi, Far Seas Fisheries Research Laboratory, Japan; Dr. V. Sokolov, FAO 
Fisheries Project, Mexico; Dr, W. L. Klawe, Inter-American Tropical Tuna Commission; Hiroyo Koami, Insti- 
tute of Sea Sphere, Japan; and Yoshigara Kato, Asuka Industries, Japan, at Mayor's reception. 








Fig. 6 - George Parker, a Kailua-Kona charter-boat skipper, describes "hook-less" fishing gear during sportsmen- 
scientists session. Atleft, Dudley Lewis, chairman of panel session and captain of winning team. 


Institute of Marine and Atmospheric Sciences, 


University of Miami, whocovered sport fish- 
eries. The sessions included 40 papers 


covering aspects of the biology and life his- 


tory of billfishes and the fisheries for them. 


Mercury In Fish 


A special evening session on August 10 
was devoted to mercury in fish. The high- 
light was a presentation by Dr. Albert C. 
Kolbye Jr., Deputy Director, Bureau of 
Foods, Foodand Drug Administration, Wash- 
ington, D.C., 


lively question-and-answer period. The 


His talk was followed by a 


meeting did not result in a change of views by 


FDA or the sportsmen. 
Sportsmen-Scientists Panel 


A special sportsmen-scientists panel dis- 
cussion of billfish biology and research was 
held on the final day. About 130 sportsmen 
and scientists exchanged ideas and views on 
how each group could help the other: the 
sportsmen by providing needed data, the 
scientists inworking on problems of interest 


to sportsmen. 


The use of a "hookless" fishing tackle to 


catch billfishes was discussed. This gear, de- 








61 


scribed as amop-like affair of synthetic fiber, 
is attached tothe end of the fishing line. The 
catch is made when the extended bill of the 
billfish becomes entangled withthe mop gear. 
The question of whether this method was 
considered ''game fishing" was answered by 
a representative of the International Game 
Fish Association. He said it was not pres- 


ently considered legitimate for IFGA records. 


The sportsmen-scientists meeting was 
chaired by Dudley C. Lewis, an IGFA vice- 
president. He alsowas captain of the tourna- 


ment's winning team. 
'Gilbert' Tracks Marlin 


Prior to the symposium, the NMFS 
‘Charles H. Gilbert' tracked 4 blue marlin 
with acoustic "beeper" tags for periods up to 


53 hours. 


Richard S. Shomura, Director of NMFS 
Tiburon Fisheries Laboratory in California, 
and Dr. Francis Williams, Institute of Ma- 
rine Resources, Scripps Institution of 
Oceanography, were co-chairmen of sym- 


posium. 


The proceedings will be published by 
NMFS in early 1973. 
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FAO TO SET UP SKIPJACK 
TRAINING CENTER IN S. KOREA 


FAO plansto set up a pole-and-line skip- 
jack fishery training center at Pusan, South 
Korea, around October 1972, This report 
comes from Masayoshi Kato, technical as- 
sistance officer for FAO's southeast Asia 
development program. 


The center is part of FAO's assistance 
program for underdeveloped fishing nations. 
The plan calls for training 30-40 fishermen 
in 13 years with about US$550,000. Japan 
will send 3 technicians as instructors in fish- 
ing gear operation and livebait control. The 
center will buy one 250-ton fishing vessel from 
Japan. It planstohave 7-8 vessels built later 
in South Korea. (‘Minato Shimbun', July 29.) 





FAO REPORTS ON MARKETING 
FISH IN MEDITERRANEAN AREA 


The General Fisheries Council for the 
Mediterranean (GFCM), under FAO auspices, 
has published a report entitled Studies and 
Reviews, 1971; Marketing of Fresh and Fro- 
zen Fish in Mediterranean Countries (No. 
50). 


Countries covered include: France, 
Greece, Israel, Spain, Tunisia, Turkey, Egypt, 
and Yugoslavia. 


Each country is examined in detail: fac- 
tors of supply and demand; mechanics of 
distribution and marketing system; cost and 
price influences; trends in consumption; and 
regulations on distribution of fresh and fro- 
zen fish. 


The publication can be obtained from 
UNIPUB, Inc., 650 First Ave., P. O. Box 
433, New York, N.Y. 10016. 


ICELAND EXTENDS FISHING LIMITS 
TO 50 MILES 


On July 14, 1972, Iceland advised the British 
Embassy in Reykjavik that she had issued reg- 
ulations extending her fishing limits to 50 
miles, effective September 1, 1972. 


The regulations draw limits 50 nautical 
miles outside base-lines. Allfishing activities 
within the fishery limits by foreign vessels 
are prohibited--except to the extent these 
activities are compatible with agreements with 
other countries to which Iceland is, or may 
become, a party. 


Britainand W. Germany appealed to World 
Court. On Aug. 17, 1972, the court ruled 
provisionally in their favor. The ruling 
would allow continued operation of foreign 
vessels in Icelandic waters within 50-mile 
limit, but not within 12-mile limit. Court 
asked Iceland not to interfere with vessels 
within 12-to 50-mile limit. Iceland said she 
would enforce 50-mile limit and rejected 
court's jurisdiction. 
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U.S. & CANADIAN FIRMS SEEK 
SEA-URCHIN ROE MARKETS 


U.S. and Canadian businessmen are seeking 
to export sea-urchin roe to Japan, France, 
Italy, Chile, Hawaii, and other places, accord- 
ingtothe Japan External Trade Organization. 
They are keeping an eye on the tremendous 
abundance of sea-urchins inhabiting the 
Pacific coast of the United States and Canada. 
At present, little urchinroe is being exported 
toJapan, Tomost Americans and Canadians, 
the urchins are apest ravaging the kelp beds. 


Market Prices 


On August 19, sea-urchinroe prices at the 
Tokyo wholesale fish market were: 500-1,400 
yen (US$1.67-4.67) per large tray of "White" 
roe; 1,350 yen ($4.50) per large tray and 
750-800 yen ($2.50-2.67) per small tray of 
"red'' roe. (Note: Japanese report does not 
indicate size of roe or weight pertray.) (‘Shin 
Suisan Shimbun Sokuho,' Aug. 18, 'Minato 
Shimbun,' Aug. 20.) 


U.S. AND COLOMBIA SIGN 
CARIBBEAN FISHING TREATY 


The U.S. and Colombia signed a treaty on 
September 8 in Bogota in which the U.S. re- 
nounces all claims of sovereignty to three 
groups of small Caribbean reefs ~--Quita Sueno 
Bank, and the cays on Roncador and Serrana 
Banks. 


Colombia will guarantee to U.S. nationals 
and vessels continuation of fishing in waters 
adjacent to the cays on Roncador and Ser- 
rana. This will be subject toreasonable con- 
servation measures applied on a nondiscrim- 
inatory basis. 


Quita Sueno is submerged at high tide. 
So, in U.S. view, it is part of high seas and 
not subject to any sovereignty claim. U.S. 
and Colombian nationals and vessels will 
continue to exercise their rights to fish un- 
molested in the waters adjacent to Quita 
Sueno Bank. 


The Background 


The three areas covered bythe treaty are 
380 to 460 miles from the Colombian main- 
land. All the cays in these areas are un- 
inhabited. The largest one measures about 
1,000 by 3,000 yards (about one square mile). 


The U.S. claimed them in the late 19th 
century under the Guano Islands Act of 1856. 
In 1890, Colombia protested U.S. extraction 
of guano from these cays. It claimed that 
independence from Spain had given it sover- 
eignty over the cays. In 1928, the U.S. and 
Colombia recognized the existence of each 
other's claims and agreed to maintain the 
status quo. For many years the U.S, has 
maintained a lighthouse on Quita Sueno and 
navigational beacons on Roncador and Ser- 
rana. Vessels of both countries have fished 
in the area. 


U.S. Cedes Navigational Aids 


Now the U.S. agrees to grant to Colombia 
permanent ownership of the lighthouse and 
navigational aids. This will be done after 
consultations between experts of both coun- 
tries to assure their continued safe opera- 
tion and maintenance for benefit of all 
mariners. 
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THE BALTIC IS DYING 


Marine life in the Baltic Sea seems to be 
declining. Water probes at 70 meters reveal- 
ed that only 34 varieties of living organisms 
survivedin the Baltic in 1971. In 1970 there 
were 250, more than seven times as many as 
the following year. Oxygen is lacking at 
that depth and the fauna are rapidly dying out. 
The Baltic is considered tobe one of the most 
polluted water bodies in the world. 


Stockholm Conference 


The Stockholm Conference on the Protec- 
tion of Human Environment studied the poss- 
ible protective measures that could be taken 
to rescue the Baltic from contamination by 
industrial wastes, sewage, pesticides, etc. 


MAURITANIA CLAIMS 30-MiILE 
TERRITORIAL WATERS 


Mauritania extended its claimed terri- 
torial waters from 12 to 30 miles in July 
1972. There are reports that Mauritania is 
effectively enforcing the claim by seizing 
foreign fishing vessels. 


The 30-mile limit is measured from a 
straight base line between Cape Blanc and 
Cape Timris, and from the low-water mark 
elsewhere on the coast. 
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SOVIET RESEARCH 


Marine Fish Can Be Cultivated 


Vikenty Zaitsev 


What is needed today in the interests of 
fuller utilization of the huge biological ma- 
rine resources is that fishing cease to be a 
form of huntingand that we embark on a new 
path--the path of cultivating marine orga- 
nisms in our seas and oceans. Setting up 
such farming is linked with studies of the 
coastal waters and continental shelf. The 
USSR continental shelf is 2.6 million square 
miles, one quarter of the world's shelf. Far 
from all the continental-shelf waters are 
suitable for fish farming. But if man took 
fulladvantage of the favorable conditions of- 
fered by coastal waters for reproduction of 
many beneficial marine organisms, the po- 
tential reserves of protein food would be 
augmented considerably. The productivity of 
cultivated fish farming, compared to the 
ordinary fisheries, would increase many 
times. 


Soviet Research 


Studies relating to scientific fish farming 
have been carried out by Soviet researchers 
over different section of our continental shelf. 
These have shownhow much the setting up of 
controlled fish farming depends on the culti- 
vation of economically important algae, cer- 
tain marine invertebrates, and fish species. 


Marine flora is represented by more than 
10,000 varieties of plants, but only a few of 
these have economic value. They are being 
used tomanufacture food and medicinal prod- 
ucts, for fodder, and as raw material for the 
chemicalindustry. Inthe future, after selec- 
tion and hybridization of marine plants, we 
can hope for the seas to yield food products 
as valuable as those obtained today from the 
land. Major crops for cultivation on salt- 
water plantations are anthelia, furcellaria, 
laminaria, fucus, zoster, and phyllospadix. 


Research has revealed boththe possibility 
and advisability of cultivating economically 
important seaalgae. The research was car- 
ried out by the Arkhangelsk Laboratory of 
Sea Algae, under Ksenia Gemp, onthe Solovets 
Islands in the White Sea, and by the Sakhalin 


branch of Pacific Sea Fisheries Institute, 
under Vera Sarochan, in the South Sakhalin 
area. When algae are cultivated, there is 
greater accumulation of biological mass than 
under usual conditions. 


The first experiments in aquatic-crop 
cultivation--the growing of anthelia--were 
carried out in the Soviet Union in 1957 in the 
waters of Busse Lagoon (Sakhalin Island). 
Later, the cultivation area was steadily in- 
creased. 


Marine Invertebrates 


Marine invertebrates, like algae, are im- 
portant future resources of our sea and ocean 
wealth. Invertebrates grow rapidly and easily 
replenishtheir reserves. Of the 69,000 spe- 
cies of invertebrates, we now use 800. The 
principal commercial invertebrates of the 
USSR are the bivalve mollusks--mussels, 
scallops, oysters; cephalopods--squids, 
octopi; crustaceans--crabs, prawns, lob- 
sters, spiny lobsters; echinodermata-- 
trepangs, sea cucumber, sea urchins. All 
have great nutritive value. This is due to 
their high protein content, important micro- 
elements, vitamins, and the presence in the 
proteinof the greatly treasured amino 
acids. 


First onthe cultivation list come oysters, 
crabs, prawns, trepangs, mussels, and scal- 
lops. Research has shown that in ordinary 
conditions a great part of mollusk larvae 
perish for want of favorable substrata for 
settling, and the tiny mollusks are consumed 
by predators (starfish). 


Scientific studies in the Bay of Pos'et 
(Okhotsk Sea) point to the advisability of 
cultivating scallops there. An experimental 
marine farm being launched there is ex- 
pected to yield 50 tons of commercial scal- 
lops this year. The farm will shortly be 
provided with boats and deep diving and other 
aquatic apparatus. A laboratory and other 
buildings will be built. 





Prof. Zaitsev is a board member of USSR Fisheries Ministry and deputy chairman of Scientific and Technical Council. 


From Novosti Press Agency. 


Breeding Mussels 


An experimental farm and collector sys- 
tem were started in the Strait of Kerch 
(Crimean Peninsula) for mussel breeding. 
Experiments in 1969 and 1970 make it clear 
that mussels grow much faster when culti- 
vated than in their natural habitat. Such 
farms can yield per acre approximately 
10,000 tons of mussels of commercial size 
or 1,250 tons of flesh for food. 


In marine pisciculture, studies and prac- 
tical measures concerning certain species of 
valuable fish have been carried out in the 
USSR. 


Artificial Fertilization & 
Incubation of Flatfish 


Artificial fertilization and incubation of 
the spawn of the Black Sea commercial flat- 
fish was carried out at Chernomorsk Bay. 
After the larvae were 4 or 5 days old, they 
were placed into special nursing ponds for 
additional feeding and further breeding. But 
to rear the small fry, these fishes must be 
returned to their natural habitat in the bays 
and estuaries, where they go on living until 
they are 2 or 23 months old. Fifty percent 
of the small fishes reared in this manner 
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reach the mating age (5 to 6 years weighing 
4.4 pounds), This ensures a considerable 
increase of the reserves of this valuable fish 
in the Black Sea, 


Acclimatizing Humpback Salmon 


Noteworthy, too, are such large-scale 
experiments as acclimatization of the Far 
Eastern humpback and Siberian salmon to 
the White and Barents Sea basins. Large 
quantities of the fertilized eggs of these 
fishes are delivered from the Far Easttothe 
northern fish hatcheries. Here the young 
fishes are reared and then released into local 
waters. 


Whenthe humpbacked salmon reaches the 
mating age in the northern Atlantic, it comes 
to spawn in the rivers of northern Europe-- 
inthe USSR, Norway, Iceland, and other lands. 
Its spawn is normal. In years of favorable 
climatic conditions, it produces healthy 
progeny. Efforts continue to acclimatize 
Far Eastern salmon and crabs in the White 
and Barents Sea basins. A major program 


for restoring resources of valuable fish 
species, especially salmon and sturgeon, 
also is being implemented in the USSR. In 
1970, 90 fish factories put out as many as 
68 million sturgeons and 760 million small 
salmon. 
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USSR 
TESTS NEW 'SUPERTRAWL' 


Soviet stern factory trawlers of 'Natalia 
Kovshova' class (8,500 GRT) have been testing 
successfully anew, giant, 183-meter-long trawl 
(does not include cod end). It has a mouth 
perimeter of 550 meters and a mesh size of 
1 meter. The Soviets call it "supertrawl". It 
was designed by specialists of the Sevastopol 
administration of the main Azov-Black Sea 
Fisheries Administration. 


Test results inthe Atlantic have encouraged 
the Soviets. Despite its size, the new trawl can 
be towed by the vessel at the conventional speed 
of 4.5knots. The eddies formed during towing 
prevent the fish from escaping through the 
large meshes. 


Natalia Kovshova-class stern trawlers 
built for the Soviet Government by a French 
shipyard are among the world's largest. 


xk 


PROTOTYPE OF IMPROVED 
'ATLANTIK' TESTED 


Seatests were conducted recently with the 
prototype of an improved 'Atlantik'. It has a 
larger refrigerated hold capacity (1,800 cubic 
meters), a faster towing speed (4.5-6 knots), 
more powerful engines (3,880 hp), anda 
smaller crew (50 men). 


The vessel is equipped with an alternated 
trawling system (called "double" by Soviets). 
With this, a second trawl is lowered into the 
water as soon as cod end of other has been 
hauled out. This will increase fishing effi- 
ciency by 10-30%. 


KOK X 
WORLD'S LARGEST FISHERY VESSEL 


The 'Vostok', world's largest fishery vessel 
(43,400 tons displacement) returned to her 
home port, [l'ichevsk on the Black Sea, after 
completing her first trip in the equatorial 
Atlantic, off Africa. She carries piggy-back 
14 catcher vessels of 65 tons each, which can 
trawland purse seine. Soviet sources report- 
ed that she put out her "first million cans of 
fishery products" onthis experimentalcruige. 


Her capacity is 150,000 fishcans daily. Mod- 
ifications will be made on her equipment 
before she sails again. 


* kK 


CAN STURGEON BE 
ACCLIMATIZED TC BALTIC ? 


Four sturgeons tagged by the Baltic Scien- 
tific Research Institute of Fisheries in Riga 
were caught off Sweden, according to Novosti 
Press Agency. They are part of Soviet re- 
search in acclimatizing European and Sibe- 
rian sturgeon to the Baltic, where they have 
never before been found. 


Soviet scientists are also doing work on 
artificial reproduction of migratory fish,and 
the settlement of valuable commercial spe- 
cies in newlycreated reservoirs. They have 
developed a unique method for breeding fry 
using a new feed called KRT. In experiments 
with salmon, KRT has made it possible to in- 
crease the average weight of the brood, reduce 
development time, and increase resistance. 


%* OK OK 


FISHERIES PRODUCTION 


Soviet fishermen caught 4.3 million metric 
tons during the first six months of 1972. If 
they repeat this achievement in the second 
half of the year,they willexceed the 1972 catch 
plan of 8.5 million metric tons. They have 
pledged to "overfulfill'' the plan by 50,000 tons, 
or 0.6 percent of the target amount. The 
sales target for fishery products for January- 
June 1972 has alsobeenexceeded but the pro- 
ductiontarget for edible fishery products has 
not been met. Even though two of the 5 main 
Fisheries Administrations did not fulfill the 
6-month catch plan, Soviet sources say this 
year's 6-month results are better than those 
in 1971. 


* * * 
FISH BREEDING EXPERIMENT 


USSR is establishing an experimental 
fish breeding stationinthe Arctic, at the tidal 
electric power plant of Kislaia Guba, on Kola 
Peninsula, inthe Barents Sea. It will include 
incubation facilities, aquaria, anda fishfarm. 
If successful, the Soviets will build a whole 
series of such stations. 


%* OK OK 


USSR (Contd.): 
"NEW BREED" OF AMPHIBIAN 


Specialists at the Leningrad Institute of 
Mechanization of the Fishing Industry design- 
ed an amphibian vehicle capable of trawling 
on lakes and rivers, then, like a truck, travel- 
ing onthe highway to take its catch to market 
inits refrigerated holds. The truck-trawler, 
called Amfibiia in Russian, is built by the 
Moscow automobile factory ZIL which builds 
passenger cars and trucks. Tests have been 
successful, and serial production is to begin 
later this year. The "Amfibiia" carries a 
crew of 5. 


* OK OX 


FISH MINCE & FPC 
PRODUCTION INCREASED 


Soviets have always used most trash fish 
for meal, fodder and fertilizers. Now the 
Soviet Federal Research Institute of Fisher- 
ies and Oceanography (VNIRO) is promoting 
their use for increased production of edible 
fish mince and fish protein concentrate. 


Several years ago a VNIRO Laboratory 
worked out a fine -tasting fish mince or paste 
that could be prepared in about 20 different 
ways. Topromote the new product, Fisheries 
Minister Ishkov, his deputies, and a group of 
journalists had a well publicized luncheon of 
fish mince delicacies. Since then fish mince 
seems to have become a popular product. 


FPC Not So Usable 


Fish protein concentrate (FPC) is not as 
popular. It can be used only as an additive 
tobasic foods like bread. According to Soviet 
test data, it deteriorates more rapidly. But 
the Soviets plan to increase the production of 
FPC from trash fish. 


For these products a likely species for 
large-scale exploitation is Alaska pollock. 
The Soviet catch has increased from 110,000 
metric tons in 1960 to almost 700,000 tons in 
1970. By 1975 the Soviets plan to have five 
Pos'et class 29,000-ton factoryships capable 
of processing 750 tons of fishdaily. The pro- 
totype was launched at the end of 1971. 


* KX 
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SPINY LOBSTER FISHERY IN 
INDIAN OCEAN 


In September 1971 five Soviet trawlers be- 
gan a successful spiny lobster fishery in the 
Indian Ocean. They determined this fishery 
could be conducted year round, except in the 
spawning season (May-July). Utilizing the 
entire animal was a goal they accomplished, 


presumably freezing tails and working heads 
into fish meal. 


Soviet attempts at a spiny lobster fishery 
in the Indian Ocean go back to 1965. The Suez 
Canal closure interrupted that until last year. 
The USSR does not, however, consume spiny 
lobster domestically. The entire catch goes 
for export and is an excellent hard currency 
earner. 


UNITED KINGDOM 
TURBOT CAN BE FARMED PROFITABLY 


A British White Fish Authority's report 
says recent results suggest farming newly 
hatched turbot may be nearing commercial 
viability. Provided problems of feeding and 
weaning newly hatched turbot can be over- 
come, it could be a reality in a year or two. 
This species seems to take well to farming. 
Itis tolerant of wide range of conditions and 
grows fast. Three-year-olds weigh, on aver- 
age, more than 4.5 kg (10 lb). 


Although it may be profitable to cultivate 
a single highly prized species, the economics 
of mixed cultures may be more attractive. 
Some experience has been gained in the cul- 
tivation of oysters and clams in the same 
tanks as fish. Plaice and sole are still the 
main experimental species, but saithe, cod 
and grey mullet have also been reared. 


Disease Control 


Whatever species are attempted, greater 
skill in fish husbandry has led to more effi- 
cient and comprehensive cover of the incid- 
ence and control of bacterial and parasitic 
diseases. There is also a better, though not 
yet adequate, understanding of nutritional 
requirements. 


Development of feeds with improved nu- 
tritional and mechanical properties has re- 
sulted in much improved food conversion 
ratios. 
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UNITED KINGDOM (Contd.): 


Results inthe last year indicate a produc- 
tion of 50 kg of fish every two years from 
one cubic meter of enclosure. ('The Irish 
Skipper,' August 1972.) 


* OK OX 


CAN AQUACULTURE BOLSTER 
FISH SUPPLY? 


"Fish,'' says Sir Charles Hardie, chairman 
of the British White Fish Authority, "is 
reaching its economic value in the markets." 


But, while fishing industry earnings are up, 
the catchremains about the same, with indi- 
cations that future yields may decline. Small- 
er catches will meanhigher prices. Consum- 
ers may then turn to cheaper foods. 


Aquaculture May Solve the Problem 


The ultimate yield of known species to 
known methods of harvesting is still far 
away. Therefore, many countries have ini- 
tiated very serious aquaculture programs. 


Fishfarmingis a multi-discipline project 
involving the expertise of marine biologist, 
chemist, nutritionist, veterinarian, engineer 
and economist, and perhaps ultimately the 
most important of all--the geneticist. 


Dr. Alan Jones of the Marine Laboratory 
in Lowestoft, England, says, "genetics may 
provide the key which willunlock a potentially 
huge new larder of high quality protein food. 
A necessary requisite for a domesticated 
farm fish is that it can not only be reared 
in captivity, but also be brought to maturity 
and successful spawning.” He suggests 
the most promising species are turbot, Dover 
sole, hake and halibut. 


Genetic Engineering 


Another Lowestoft scientist, Dr. Colin 
Purdom, is working on a direct method of 
genetic engineering that will produce a large 
number of highly inbred fish with desired 
characteristics, within one generation. 


Modern genetic techniques for improving 
aquaculture, scientists feel, are worthy of the 
close attention of everyone concerned with 
fish production and related supply andde- 
mand, 


UK HAD GOOD YEAR IN 1971, 
OECD REPORTS 


"The United Kingdom fishing industry en- 
joyed another good year in 1971." So states 
the "Review of Fisheries in OECD Member 
Countries 1971." 


The rising trend in prices evident in 1970 
was maintained. Most classes of vessels 
increased their gross earnings significantly. 
Costs, too, increased substantially. The 
OECD report says that indications for the 
immediate future suggest the firm market 
will remain that way. However, prospects 
for several distant-water grounds suggest 
that catchrates may decline somewhat; also, 
costs may continue to rise markedly. 


Highlights 


Government policy towards the fishing 
industry remained unchanged, Financial 
support continued on the same basis~-capital 
grants and operating subsidies. 


Investment for vessel construction, rela- 
tively small in recent years, began to show 
an increase. However, the trend in recent 
years of a decline in deep-sea vessels and 
increase in larger inshore ones continued. 


In 1971, 
below 1970. 


overall supplies were slightly 


There were nostriking changes in "indus- 
trial structure, fish utilization or marketing," 


1971 Landings 


Landings in 1971 were estimated to be at 
about 1970 level, but the total value of most 
landings increased, Cod landings declined, 
mainly at ports from distant-water grounds. 
This decline was offset partly by larger 
landings of other demersal fish, especially 
haddock and whiting. Landings of pelagic 
fish, mainly sprats, increased. Scottish land- 
ings of herring rose; English landings fell, 
Shellfish landings were about at 1970 level, 











ITALIAN TUNA-PACKING INDUSTRY PROGRESSES 


The Italian tuna-packing industry is mak- 
ing remarkable progress, according to the 
Japan External Trade Organization (JETRO), 
a semigovernment organization. Major 
Italian packers have increased their output 
sharply and are likely to modernize and ex- 
pand their facilities. Even those canneries 
that had to suspend tuna packing in 1971 be- 
cause of the furor over mercury have re- 
sumed operations at about one-third of normal 
capacities, Because of the year-round 
availability of raw tuna supply, the packers 
are increasing purchases from abroad. 
Other than Japan, such major tuna suppliers 
as Taiwan, South Korea, the U.S., France, 
Spain, and Cuba have increased their sales 
toltaly appreciably. Italy is the second larg- 
est tuna importer, after the U.S. 


Import 93% of Tuna 


The packers import about 93% of the tuna 
About 70% of the tuna pur- 
chased is yellowfin, 28% bigeye, and 2% skip- 
jack. This percentage is not likely to change, 
particularly for skipjack, because Italian 


they process. 


packers do not consider blending species for 
canning. The demand for bigeye, however, 
has been rising in recent years because of 
the high cost of yellowfin (over US$820 a 
metric ton for Japanese gilled-and-gutted 
fish). 


Mercury 


In Italy, the mercury-tolerance level for 


fish is 0.7 part per million (ppm) for frozen 


fish and 1.0 ppm for canned tuna, according 
to JETRO. The mercury regulations, pro- 
visionally adopted by Italy, is effective until 
Dec. 31, 1972. 


In early 1971, sizable shipments of large 
tuna from the U.S. ran into trouble at Italian 
ports, where incoming fish are checked for 
mercury by the Ministry of Welfare. This 
development slowed U.S. But, 


during second-half 1971, purse -seine -caught 


shipments. 


tuna from France and Spain began arriving in 
large quantities. Italian packers liked 


them. 


In 1972, 
around 6,000 tons to Italy at $700-710 a 
metric ton(presumably c. & f. prices at port 
of destination) for round yellowfin. 


France already has exported 


Con- 
verted to gilled-and-gutted fish, the price is 
$800 a ton, or $20 less than shipments from 
Japan. 


The Japanese-supplied tuna to Italian 
packers are declining in each year. This is 
because most Atlantic tuna catches by Japa- 
nese vessels are taken home; of the remain- 
der, medium sizes are exported to the U.S., 
and mixed sizes are sold to Italian packers. 
Also, the fish sold by Japanese trading firms 
for foreign vessels are poor quality because 
most of those vessels are old and manned by 
inexperienced crews. ('Suisan Keizai Shim - 
bun', July 26.) 
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UNIQUE UNDERSEA CRAFT 
TO BE TESTED 


A model undersea craft propelled by elec- 
tromagnetically created jets of water will be 
tested inSeptember. The l-meter-long model 
test craft weighs 90 kilograms. It was built 
by the Electro-technical Laboratory of the 
Japan Agency of Industrial Science and Tech- 
nology. 


If it works, the new craft should make 
undersea operations much safer and easier 
because it would eliminate the hazards of pro- 
peller-driven submarines. At great depths, 
heavy water pressure makes it difficult to 
maintain the air tightness of the propeller 
shaft's bearing section. Also, steering is 
difficult due to heavy propeller vibrations. 


Mercury Basic Moving Liquid 


The laboratory has applied the principle of 
movements of any liquid in a magnetic field 
in a right angle to the field when an electric 
currentis applied. Itis using mercury as the 
basic moving liquid because it is far more 
conductive (earlier test with seawater failed) 
and will allow for miniaturization. 


The power system involves a ''U-shaped" 
container of mercury surrounded by a magnet. 
It is connected tostorage cells and a square - 
shaped input/output piping system extending 
fromthe motor's core. Alternating currents 
will cause the mercury to move in different 
ways. This will cause seawater inside the 
motor to move. This movement will be re- 
gulated by a system of valves propelling the 
vessel indesired direction. ('Japan Economic 
Journal', Aug. 1.) 


* * OX 


JOINT VENTURE WITH MALTA & 
LIBYA PLANNED 


Taiyo Gyogyo's research vessel 'Hoyo 
Maru' left Malta August 18 ona 6-month 
cruise tosurvey Libyanwaters. Later it will 
conduct a similar survey around Malta. The 
cruise will cost US$500,000. Taiyo will pay 
for it fromthe catch. If results prove positive, 
Maltese and Libyans will have an opportunity 
toshare with Taiyoinequal capital participa- 
tion. 
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Malta Is Headquarters 


Headquarters of the still-unnamed joint 
company will bein Malta. Initially, the catch 
will be stored and sold in Malta and Libya; 
if catch is sufficient, a cannery may be con- 
structed on Malta. (U.S. Embassy, Valletta, 
Malta, Aug. 18.) 


NMFS COMMENT: Although information 
is not available onfish sought by the Japanese, 
herringlike species are an important re- 
source inthe Libya-Tunisia offshore waters. 
The Japanese are fishing groundfish, squid, 
octopus, and cuttlefish off northwest 
Africa. 


* OK OX 


GOOD SAURY FISHING OFF ALEUTIANS 


The 'Hoyo Maru' (499 gross tons), char- 
tered by the semi- government Marine Fishery 
Resource Development Center, returned to 
Japan after a 2-month saury survey cruise 
to the North Pacific. The vessel operated 
between 35°-48°N latitudes and 155°-180° E 
longitudes off southern tip of the Aleutian 
chain. It caught 32 tons of saury. 


Fish size ranged from 15-35 cm (5.9-13.8 
inches). The catch was quick frozen in 10-kg 
boxes. It brought prices ranging from 700 to 
5,400 yen (US$2.33-18.00, based on ¥300 = 
US$1) and averaging 1,300 yen ($4.33). 


'Hoyo Maru' used the traditional "boke- 
ami" (stick-held dip net) and gill net. Fairly 
good catches were made with the gill net. 
('‘Suisan Keizai Shimbun', Aug. 9.) 


%* OR OK 


12 VESSELS LICENSED FOR 
DISTANT-WATER SAURY FISHING 


In late July 1972, the Japanese Fisheries 
Agency licensed 7 vessels for the 1972 eastern 
Pacific saury survey and was expected to li- 
cense 5more. In1971, 48 vessels were licens- 
ed, although only 19 vessels actually fished. 


Since 1969, owners have sent expeditions 
tothe eastern Pacific seeking new grounds off 
the U.S, West Coast, but their attempts have 
beenunsuccessful. Major fishery firms, such 


JAPAN (Contd.): 


as Nihon Suisan, Hoko Suisan, and Nichiro, 
have givenup hopes of developing new grounds 
inthe eastern Pacific. ('Shin Suisan Shimbun 
Sokuho', July 18, 29.) 


* KOK 


GOOD SEASON FORECAST 
FOR COASTAL SAURY FISHERY 


In early August 1972, Japanissuedits first 
forecast for this year's coastal saury fishery 
beginning in late August. It predicted a 
200,000-ton catch. 


The coastal saury catch reached an all-time 
high of 575,000 tons in 1958. Then it began 
to decline steadily year after year. In 1969 
it dipped to a record low of 52,000 tons. In 
1970, the landings rose somewhat to 86,000 
tons. In1971, it jumpedto178,000 tons. This 
indicates that saury off Japan has begun to 
recover, although catches in recent years 
have been mostly small-size fish. ('Nihon 
Suisan Shimbun', Aug. 9; '‘'Suisan Keizai 
Shimbun', Aug. 1.) 


* * OX 
SURVEY SOUTH AMERICAN FISHERIES 


On July 22, NIKKATSUREN sent a two- 
man team to South America on a 38-day trip 
to survey the fishery situation in Argentina, 
Peru, and Ecuador. NIKKATSUREN is the 
National Federation of Japan Tuna Fisheries 
Cooperative Associations. 


The experts will study the feasibility of 
establishing cooperative ventures. They will 
confer with government and industry leaders 
at Buenos Aires and Mar de Plata (Argentina), 
Lima (Peru), and Guayaquil (Ecuador). They 
will survey fish demands and marketing 
structures. The information obtained will 
affect the measures developed to secure 
fishing grounds for the Japanese fishing in- 
dustry. ('Katsuo-maguro Tsushin', July 24.) 


%* OK %K 


WATER FROM ATOMIC PLANT TO BE 
USED IN FISH-CULTURE EXPERIMENTS 


On Dec. 7, 1971, the Japan Fisheries Re- 
sources Conservation Association began con- 
struction of 12 ponds next tothe Japan Atomic 
Energy Research Laboratory at Tokai-mura, 
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in Iba-aki Prefecture. Eachwill be 10 meters 
long, 6 meters wide, and 1.5 meters deep--a 
total area of 720 square meters. 


The Association plans to build 34 such 
ponds totaling 2,040 square meters by March 
1973. It hopes to begin commercial culture 
by 1975. Expected cost: about $892,800; of 
this, the government is expected to contribute 
$650,000 for construction and operation of the 
plant, the electric power industry the remain- 
der. Supervisor of the work is Dr. Ryoji 
Tanaka, Tokai Regional Fisheries Research 
Laboratory. 


The Ponds 


To maintain a constant temperature of 
20° C necessary for successful culture of 
fish and shellfish, the ponds will be provided 
with 18 metric tons of sea water per minute 
and an equal amount of heated thermal dis- 
charge from the atomic energy plant. 


’ Already, 20,000 seabream fry have been 
released in these ponds. The Association 
scheduled release of an additional 110,000 
seabream, 40,000 "Kuruma" shrimp, and 
3,600 kilograms of albalone in July-August 
1972. ('Suisan Keizai', July 11) 


* OK 


20% MORE VESSEL-CONSTRUCTION 
LICENSES ISSUED IN 1971 


In fiscal year (FY) 1971 (April 1, 1971- 
March 31, 1972), the Japan Fishery Agency 
authorized construction of 937 fishing ves- 
sels over 15 meters long totaling 143,468 
gross tons. They included 683 steel vessels 
(137,086 tons), 66 fiberglass-reinforced 
plastic vessels (1,826 tons) and 188 wooden 
vessels (4,556 tons). This was a20% increase 
over licenses issued in FY 1970. ('Suisan 
Keizai', July 4.) 


* OK 


TUNA-FLEET REORGANIZATION 
PLANNED 


The Japan Tuna Federation (NIKKAT- 
SUREN) has announced a 5-year plan (FY 
1972-76) for reorganization of the Japanese 
tuna fishing industry. 


The plan provides for conversion of 160 
tuna longline vessels to skipjack pole -and-line 
vessels and installation of automatic fishing 


er 
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machines aboard 403 skipjack fishing vessels. 
The Agriculture and Forestry Minister was 
expected to approve plan in mid-August. 
After that, <« special loan with an interest rate 
of 6.5% per annum will become available along 
with a special tax benefit for participating 
fishermen. ('Suisan Tsushin', July 19.) 


kK x 
TUNA FLEET DECREASES IN 1971 


On March 31, 1972 (the end of FY 1971), 
there were 2,806 Japanese vessels licensed 
to fishtuna and skipjack. This is 64 vessels 
below the FY 1970 figure of 2,870. The 
greatest decrease came in off-shore tuna 
vessels (1,520 vessels in FY 1971 versus 
1,561 vessels in FY 1970). There was a de- 
crease intuna"'motherships' (vessels carry- 
ing skiffs on board): 13 versus 21 (and 28 
skiffs versus 41). The number of seasonal tuna 
vessels dropped from 116 to 114. The num- 
ber of high-seas tuna fleet remained un- 
changed, but there were significant increases 
in 270-300 GRT class and in 360-420 GRT 
class. ('Suisan Tsushin', June 27.) 


* KOK 
SKIPJACK TUNA HATCHING 


Skipjack tuna eggs have been fertilized and 
hatchedinJapan. This isthe first successful 
experiment of its kind known to history. Al- 
though twice in the past the Japanese have 
cultivated yellowfin tuna, the Fisheries Agen- 
cy scientists and other researchers are view- 
ing the recent development as an important 
breakthrough in tuna culture. 


Capture Tuna 


The experiment started when a chartered 
tuna vessel captured 11 mature (male and 
female) skipjack about 35 miles south of Izu 
Peninsula. Biologists aboard immediately 
began collecting the eggs. Within two hours 
they had fertilized about 110,000 granules. 
Next day the eggs were sent to three culture 
laboratories, where they beganhatching. The 
larvae, measuring about 2.7 mm in length, 
were placed ina water tank with temperatures 
of 279-289 C. By 10 AM the following day 
they had grown to 3.7 mm and were being 
reared in a Chlorella-laden tank. 


The experiment is being conducted by the 
Fisheries Agency, Takai University and the 
Shizuoka Fishery Experiment Station. ('Sui - 
san Keizai Shimbun,' Aug. 23, 1972.) 


* OK OX 


VALUE OF FISHERY EXPORTS 
ROSE 4.2% IN 1971 


Fishery exports during January-Decem- 
ber 1971 totaled 146,661.6 million yen 
(US$407.4 million, based on ¥360-=US$1), re- 
ports the Japanese Fisheries Agency. This 
is a 4.2%increase invalue over 1970 exports 
worth 140,720 million yen ($390.9 million). 
However, the ratio of fishery exports to 
Japan's total value of exports declined to 
1.7% from 2% in 1970 and was the lowest in 
post-World War II period. The highest was 
6.8% in 1959. 


U.S. Leading Buyer 


The United States was the leading buyer 
of Japanese fishery products: 125,122 met- 
ric tons worth $111.4 million, 27.3% of total 
value of fishery exports. However, sales to 
the U.S. declined from 1970's 145,499 tons 
worth $116.5 million, 29.8% of total value of 
shipments. This was attributed to the effects 
of dollar devaluations in 1971. 


Other Major Buyers 


Great Britain received the second largest 
share of fishery exports: 32,247 tons worth 
$43.8 million. This was 10.7% (12%in 1970) of 
total value of shipments in 1971. 


Other major purchasers were Netherlands: 
17,620 tons and $19.4 million, 4.8% of total; 
West Germany: 14,769 tons and $19.2 mil- 
lion, 4.7%. Exports to West Germany declined 
sharply from 1970 shipments worth $25.2 
million. ('Suisan Tsushin', July 10.) 


a 


JAPANESE VISIT CHINA FOR 
BUSINESS TALKS 


On August 4, Taiyo Fishery Company sent 
4 vessel experts to China to negotiate the 
sale of fishing vessels. The men were the 
advance party of a 9-man team slated to 
visit at the invitation of China's Import- 
Export Corporation. 


JAPAN (Contd.): 


The negotiation involves construction and 
sale by Taiyo of one 2,000-gross-ton refrig- 
erated shrimp-processing vessel and five 
400-500-ton refrigerated carrier. 


This will be Taiyo's second trip to China 
this year. In June, it sent a team at the in- 
vitation of the Edible Food and Oil Import- 
Export Corporation. 


Nichiro Too 


Another major fishery firm, Nichiro 
Gyogyo, sent a team on July 10 on a 3-week 
tour to discuss mutual cooperation and ex- 
change of technology. The team was headed 
by Nichiro's President Hirano. Members 
discussed extension by the Japanese of tech- 
nical assistance to refrigerate vessels and 
cold storages. Nichiro plans to send an- 
other team in late October to discuss frozen 
foods distribution system. ('Suisan Keizai 
Shimbun', Aug. 4; 'Minato Shimbun’, Aug. 3.) 


Only companies designated "friendly" 
toward China are permitted to do business 
there. ('Mainichi', July 22.) 


KX 


SIGNS PROTOCOL WITH AUSTRALIA ON 
NEW GUINEA FISHERY DEVELOPMENT 


The Japanese and Australian governments 
signed the protocol of the February confer- 
ence heldin Tokyo regarding the cooperative 
establishment of a fish processing industry 
in Papua New Guinea. The proposed fishery 
promotion is based on the Japan-Australia 
Agreement concluded in November 1968. Aus- 
tralian interests and three Japanese fishery 
firms are participating in the project. Gist 
of the protocol, signed in Tokyo, is: 


1. Australia, with Japanese cooperation, 
will endeavor to establish a skipjack tuna 
processing plant in Madang. 


2. Japan will cooperate in protecting the 
skipjack tuna resource in Papua New Guinean 
waters. 


3. Japan and Australia will cooperatively 
investigate the skipjack resource in Papua 
New Guinean waters. 
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4. Japanese pole-and-line vessels will be 
permitted to enter Rabaul, Madang and 
Cavieng until the endof 1973. Australia will 
consider extending this period, depending on 
progress made inestablishing a skipjack fish- 
ery in Papua New Guineaand extent of Japa- 
nese cooperation in conserving the skipjack 
resource. ('Minato Shimbun,' Aug. 19, 1972.) 


%* OK 


EXPORTS OF GREENLAND TURBOT 
INCRE ASING 


Japanese-Greenland turbot exports to the 
United States and European countries have 
beenincreasinginrecentyears. In 1972 they 
are likely to reach 20,000 metric tons. 


Prices More Than Double 


Growing demand for turbot as export has 
more thandoubledpricesinJapan. At fishing 
ports in northeastern Japan, the ex-vessel 
prices in early August 1972 were reported 
as 1,300-1,500 yen/10 kilograms (US$393-454 
a short ton) compared with 610-658 yen/10 kg 
($184-199 ashortton)ayearago. Asa result, 
some trawlers previously fishingin the North 
Pacific for Alaska pollock, Pacific ocean 
perch, sablefish and other bottomfish, are 
now concentrating on Greenland turbot. 
("Minato Shimbun’, Aug. 18, 1972.) 


* OK 


WITHDRAWAL OF SALMON VESSELS 
SUBSIDIZED BY GOVERNMENT 


As a result of fleet reduction carried out 
this year,the Japanese Government decided to 
subsidize the withdrawal of salmon vessels 
from the fishery. The reduction of 372 ves- 
sels, or more than 10% of the salmon fleet 
(mothership- supported and land-based), was 
necessitated by the reduced salmon catch 
quota adopted at the annual Japan-U.S.S.R. 
fishery negotiation in Moscow. 


Subsidy in One Lump Sum 
The subsidy, totaling 1,907 million yen 


(approx. US$6.4 million) will be granted to 
the remaining salmon fishery operators. 
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They, in turn, have agreed to pay compen- 
sationtothe owners of the withdrawn vessels 
for the loss of their salmon fishing rights. 
The amount of subsidy is based on the 10-year 
government loans to be granted the fishery 
operators who must pay the compensation. 
At the rate of 5% of the 8.5% annual interest 
of these loans, the Government will pay the 
equivalent of the 10 years’ interest in one 
lump sum. 


Herring Fishermen Received More 


The vessel owners had sought to receive 
treatment similar tothat accorded the herring 
fishermen who withdrew from the fishery in 
1971 because of the Soviet ban in the Okhotsk 
Sea. The Government had paid herring fisher - 
men half the value of their fishing rights, 
4,190 million yen ($11.6 million.) ('Suisan 
Tsushin,' Aug. 3, 1972 and other sources.) 


* x x 


SHRIMP IMPORTS CONTINUE 
RECORD TREND 


In July 1972, the Japanese imported 7,157 
metric tons of frozen shrimp valued at 
$22,607,000 (roughly $1.43/1b), well over the 
July 1971 figure of 7,022 tons worth $15.5 
million. 
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Japan, frozen shrimp imports, by month, 1971-72. 


Japan's January-July 1972 shrimp imports 
now total 48,055 tons, a 16 percent increase 
over the same-~-period in 1971. They were 
valued at $160,542,000, 66 percent higher than 
for the first 7 months of 1971. 


In July, because of the heavily stockpiled 
shrimp market, Japanese shrimp importers 
were forced to lower their wholesale prices 
in order to move supplies. 


* * * 


SURINAM-JAPAN FISHERIES 
COMPANY ORGANIZED 


The South American Marine Development 
Company (formed by Japanese shrimp trawler 
owners) and Surinam interests have estab- 
lished a joint venture. It is a cold storage 
and shrimp processing plantin Surinam. The 
new company, Surinam-Japan Fisheries 
(SJAF), was organized in Paramaribo with a 
capital of US$330,000. The Japanese invested 
85%, Surinam the remaining 15%. The com- 
pany will immediately begin construction of 
a cold storage plant (500-ton storage and 20- 
ton/day freezing capacity, 10-ton/day ice- 
making capacity). It is scheduled for comple- 
tion by summer 1973. 


New Vessel Licenses 


Now attention is focused on the number of 
new vessel licenses the Japanese Fisheries 
Agency will issue for the shrimp fishery off 
the Guianas. Seven Japanese firms are oper- 
ating 70 shrimpers in that region. They are 
seeking licenses to operate an additional five 
or more, They have already ordered new 
shrimp trawlers from a U.S, shipyard. Li- 
cense applications have been received by 
the Agency for more than 200 vessels. In- 
dications are that it will probably permit only 
about 70 additional shrimpers to enter this 
fishery off the Guianas. ('Minato Shimbun,' 
Sept. 5,and U.S, Embassy, Tokyo translation 
of 'Suisan Keizai Shimbun,' Aug. 14.) 


* OK OX 


BRISTOL BAY TANNER CRAB 
PRODUCTION DOWN 


The Japanese 'Keiko Maru' (7,536 gross 
tons) and 'Koyo Maru! (7,480 gross tons) crab 
factoryship fleets have been fishing in Bristol 
Bay since March, They report sharply re- 
duced production of tanner crabs. Their catch 
to date is at least 30% behind the 1971 figure 
for the same period. They are not certain 
whether the lag in landings is due to change 
in oceanographic conditions or diminishing 
resources. Inrecent years catches have been 
abundant. The king crab catch rate, on the 
other hand, is better thanin 1971. Reduced 
king crab quotas imposed by Japan-U.S, Crab 
Agreement make fishing for that species 
secondary totanner crabs. ('Suisan Tsushin,' 
Sept. 2.) 


* * % 
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FROZEN FOOD INDUSTRY 
BOOMED IN 1971 


In 1971, Japanese production of frozen 
foods totaled 183,953 metric tons worth 
US$143 million--an increase of 30% in quan- 
tity and 40% in value over 1970. This was 
ceported by Japan Frozen Food Assoc. 


Precooked foods (fried meats, hamburger, 
gratin) remained the leader. In second place 
were marine products accounting for 38,630 
metric tons, 22% over 1970, and valued at 
US$37 million. 


Quantity Value 


Metric tons US$1 million 


Precooked foods 101,300 79.0 
Marine Products 38,630 37.0 
Vegetables 23,237 8.6 
Chicken 8,047 10.6 
Fruit 6,451 2.3 
Meat 3,062 3.3 
Other 3,226 1.9 

Total 183,953 143.2 


Institutional use of frozen foods totaled 
120,489 tons (65.5% of market) versus 63,464 
tons (34.4%) for family use. ('Suisan Tsu- 
shin', Aug. 17.) 


NMFS COMMENT: In 1967, the Japanese 
frozen-food industry produced $23.8 million 
worth of foodstuffs. Roughly 79% was used 
by institutional consumers, 21% by family 
members, 


In March 1972, Suisan Tsushin reported 
that annual sales of frozen foods by Nippon 
Reizo, Nihon Suisan, Nichiro Gyogyo, Taiyo 
Gyogyo and Kyokuyo totaled $149 million in 
1971. This was $6 million more than amount 
reported by the Association. These five 
firms reportedly control 80% of frozen-food 
market in Japan. The same article pro- 
jected 1972 earnings of $196 million. 


KK 
CULTURE FRIGATE MACKEREL 
In 1971, young mackerel cultured by fish- 


ery scientists survived only ten days after 
hatching. This year, however, young frigate 
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mackerel were still alive forty days after 
hatching and had grown to 12-13 centimeters. 


These studies are part of joint research 
on tuna culture by Kinki and Tokai Univer- 
sities and Shizuoka Prefectural Experimen- 
tal Station. It is directed by the Far Seas 
Fisheries Research Laboratory (JF A). 


Along with rearing experiments at Kinki, 
scientists at Tokai are studying food for 
postlarval tuna using copecods and seawater- 
acclimatized chlorella. ('Suisan Keizai', 
Aug. 4.) 


te te 
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FISHERY AGENCY BUDGET NEARS 
$300 MILLION 


On Aug. 29, 1972, the Japanese Fishery 
Agency (JFA) released the proposed budget 
for Fiscal Year 1973 (April 1973-March 
1974). The budget totals US$292 million, up 
37.3% over FY-1972 budget. 


The proposed budget is about 8% of total 
$3,991 million allotted to Ministry of Agri- 
culture and Forestry. ('Suisan Keizai', 
Aug. 31.) 


NMFS COMMENT: The JFA budget has 


increased substantially during the past few 
years: 


FY 1973 - US$292 million 


FY 1972 - 211 

FY 1971 - 139 ps 
FY 1970 - 112 “ 
FY 1969 - 94 
FY 1968 - 79 - 
FY 1967 - 74 é 
FY 1966 - 67 ie 

* O&K 


WILL FLY TUNA TO JAPAN 


Toshoku Ltd. in Tokyo expects to begin 
importing fresh or frozen tuna by air from 
New York for distribution through its Tokyo 
supermarket chains. Tunataken near Prince 
Edward Island off Canada's Atlantic coast 
will be trucked to New York within 24 hours 
and flown to Tokyo by Japan Airlines within 
14 hours. Toshoku is interested in increas- 
ing imports of high-value commercial prod- 
ucts from the U.S., Canada, Mexico, and 
Australia. ("Nihon Keizai Shimbun', Aug. 26.) 


* * OX 
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NEW POLLOCK FISHING GROUNDS 


In July 1972, 6 Japanese "surimi'™ (minced 
fish meat) fleets fishing Alaska pollock in the 
North Pacific founda new pollack fishing area 
between Anadyr Bay and Cape Navarin off the 
Soviet Union. This should help reduce fishing 
pressure on grounds previously exploited. 
('Suisan Tsushin', Aug. 28.) 
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TRAWLERS GATHER OFF 
NEW ENGLAND 


Since June, the 'Nagasaki Maru' of Taiyo 
Gyogyo, the 'Akebono Maru No. 71' of Nichiro 
Gy ogyo, and the 'Shirane Maru' of Nihon Suisan 
havebeen fishing squid ('matsu-ika") off New 
York. Nihon Suisan planned to send 5 more 
trawlers, all 2,500 GRT, in mid-September 
to fish mature herring. 


The Japanese ICNAF quota for mature 
herring is 2,450 tons (1,200 tons off Georges 
Bank, 250 tons in Gulf of Maine, and 1,000 
tons off Nova Scotia). The season for butter- 
fish ("shizu" or Poronotus triacanthus) begins 
in mid-October. Squid fishing ("yari-ika") 
willresume in November. ('MinatoShimbun', 
Sept. 2.) 
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SOUTH KOREA 


S. KOREA TO DISPOSE OF ITS 
FISHERY CORPORATION 


South Korea plans to transfer to private 
ownership the Korean Marine Industrial De- 
velopment Corporation (KMIDC), a 100% 
government-owned fishing company. KMIDC 
is capitalized at 10 billion won (approx. US 
$25.3 million). It owns a fleet of 90 vessels 
(including 75 tuna longliners and a 10,000- 
gross-ton salmon vessel). Because of man- 
agement problems, it longhas been operating 
at a deficit. The government is asking 15 
billion won (approx. $38 million). 


In early August, three firms were seeking 
to buy it. Hanjim Group (non-fishery firm), 
Jedong Industry, and Wongyang Fishing 
Company. KMIDC also is planning to enter 


into a joint skipjack-fishing venture witha 
U.S. tuna packer. ('Katsua-maguro Tsushin, 
Aug. 8.) 


KOK OX 


KOREA-INDIA IN JOINT 
FISHING VENTURE 


In response to the investment proposal 
made by the Indian Government, The Republic 
of Korea (ROK) reportedly is planning a joint 
fishing venture. Details are not yet known but 
indications are that shrimp and tuna are in- 
cludedin the plan. Based on a previous fea- 
sibility study, the ROK Government is hopeful 
that fishery resources of India will expand 
Korean high-seas fishing operations. Further 
discussions of the proposed venture are 
scheduled. ('Suisan Keizai Shimbun,' Sept. 7.) 


* * OX 


EXPORTS ON TARGET 


At end of July, Korean fishery exports 
totaled $79.4 million, 59.7% of the $133 
million target for this year. ('O-Op Shinbo,' 
Aug. 14.) 


am Value 
US$1,000 

Live fish 13,977 
Frozen fish 5,420 
Squid 6,291 
Salted fish 2,399 
Canned 3,174 
Agar -agar 1,463 
Seaweed (all types) 1,334 
Laver 800 
Tuna 36,935 
Others 2,555 
Fishing net 5,113 
Total 79,461 


* * * 
WITHDRAW FROM POLLOCK FISHERY 


Twenty-one trawlers fishing Alaska pol- 
lock in the North Pacific have moved to the 
Atlantic Ocean. More trawlers are expected 
to leave soon. The reason for this move is 
attributed to the low price for pollock. In 
July, Korean market price for Alaska pollock 
was US$0.04/1b., 30% lower than the price in 
June. ('O-Op Shinbo,' Aug. 14.) 


LATIN AMERICA 


MEXICO 


SONORA FISHERMEN REAP 
RECORD CATCHES 


In spite of a strike that idled many Sonoran 
fishing boats, the production of shrimp, sar- 
dines and fishmeal from this Mexican state 
reached new highs by the end of the first half 
of the year. 


The Sonoran shrimp catch for the period 
September 1971-June 1972 (shrimping ends in 
July) amounted to 5,141 tons compared with 
the 1970-71 total of 4,564 tons. 


This year is alsogoingtobe a good one for 
Sonora's sardine fishermen. By mid~year 
they had already caught 38,431 tons of sardines 
(compared with a total of 25,436 tons in 1970- 
1971). 


Fishmeal production has also registered 
a sizable gain thus far, with 8,334 tons being 
produced through June (7,233 tons were pro- 
duced last year). 
* eX 
INDUSTRIAL PARK FOR 
FISHING INDUSTRIES 


Guaymas proposed industrial park for 
fishing industries received a big financial 
boost when the Nacional Financiera agreed 
toprovide a US$4 millioncredit for the instal- 
lation of facilities. 


The new park will be 100 hectares of land 


located 4 miles from the city of Guaymas. 


All existing fishing industries (shrimp, sar- 
dine, fishmeal and boat construction) will 
move to the new site when completed. 


The park will help develop the fish-proc- 
essing industry by eliminating the need to 
transport fish elsewhere. It is believed the 
project will require 2 more years before 
completion. 
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OAS FISHERIES EXPERTS MEET 
IN LIMA 


The first meeting of the OAS Ad Hoc Group 
of Governmental Experts on Fisheries was 
held in Lima, Peru, in September. 


It provided an opportunity for represent- 
atives of 19 countries to discuss common 
problems, exchange ideas, and recommend 
possible solutions. The problem areas were 
identified as: (a) training, (b) applied re- 
search, (c) financing, and (d) infrastructure. 


Cooperative Plans 


The consensus was that, because of widely 
differing fishery conditions, solutions toprob- 
lems would necessarily differ among coun- 
tries. Among the cooperative steps decided 
upon was consideration of establishing an 
Inter-American Program of Fishery Devel- 
opment, the study of training matters, ider 
tification and evaluation of Latin American 
institutions able to offer fisheries training, 
and encouraging fishery research under OAS 
technical assistance program. 


Other recommendations include upgrading 
fisheries in government organizations, asking 
for higher financial priorities, improving 
exchange of fisheries information, and charg- 
ing Inter-American Center with study of 
fishery export problems. They suggested an 
annual meeting of Government Fisheries Ex- 
perts and eventually an Inter-American Ad- 
visory Committee for Fisheries Resource 
Development. 


Support Existing Institutions 


Rather than set up any new institution, 
center, or other agency involving additional 
expense and bureaucracy, it was decided em- 
phasis should be placed on strengthening and 
supporting existing institutions and activities. 


= ac. 
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SOUTH PACIFIC 


AUSTRALIA 


FLY FISH TO JAPAN IN 
NEW POLYSTYRENE BOXES 


The Australian export firm Tober of Dover 
in southern Tasmania has begunregular ship- 
ments of live abalone to Japan. The abalone 
is packed in lightweight polystyrene boxes de- 
signed to hold about 18 kilograms; 300 kilo- 
grams are normally sent in each shipment. 
The abalone sellsfor about US$2.97 per kilo- 
gram, which covers the cost of flying the 
abalone from Tasmania to Japan. 


The Boxes 


The polystyrene air -foam boxes are light- 
weight, do not bend or collapse in heavy rain 
or humid conditions, and have thick foam walls 
and a double-lip seal that provide good insu- 
lation and retain temperature. The boxes 
were developed by Hanimex Pty Ltd at their 
Brookvale plant in New South Wales. 


The firm also has sent a trial shipment 
of live lobsters packed in wood shavings. 
(‘Yomiuri', July 8.) 


Australia also airships fresh, chilled, and 
frozen tuna (bluefin) to Japan. 


NEW ZEALAND 
FISHING CADET COURSE INITIATED 


Otago Polytechnic School of Nautical Stud- 
ies has an18 months training course designed 
to benefit the fishing industry. Cadets are 
givenrigorous seatraining, actually working 
onfishing vessels. They are alsotaught basic 
fundamentals inclassroom studies of naviga- 
tion, gear, engineering and pract-:cal fishing. 
Sponsorship of cadets comes from members 
of the fishing industry who are interested in 
developing a new source of qualified fishing 
expertise. 


The first class has begun with 7 students, 
one a girl who assists her lobster fisher- 
man father. 


* OK OK 
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JAPANESE OYSTER APPEARS 
IN NEW ZEALAND 


Until now the only species of 'Crassostrea' 
knownto New Zealand was the northern rock 
oyster. It occurs in the intertidal areas of 
Northland, attached to rock and other hard 
surfaces. However, in January 1971, a few 
oysters were noticed growing on asbestos 
battens ina rock oyster farm at Mahurangi. 
They not only looked different but also were 
clearly larger than the other oysters. Be- 
cause the battens were sections of spat col- 
lectors put out by the Marine Department 
and suppliedtooyster farmers, most oysters 
were approximately the same age, about 1 
year. The larger oysters had several features 
of shell and soft anatomy characteristic of 
the Pacific or Japanese oyster, 'Crassostrea 


gigas.' 


These larger oysters are widely distrib- 
uted throughout Japanand Korea. They have 
been introduced to many parts of the world: 
both North Americancoasts, Australia, China, 
Manchukuo, Hawaii, and Okinawa. 


Surprise Appearance in New Zealand 


The appearance of Japanese oysters in 
New Zealand waters raises the important 
question of their origin. The nearest well- 
established population is in Australia, 1200 
miles (1900 km) across the Tasman Sea. 
Considering this distance andthe normal lar- 
val life of 2-3 weeks, the few specimens 
found off Northland are unlikely to be the re- 
sult of larval migration. It is much more 
likely the Mahurangi specimens originated 
by accidental, passive dispersal. 


Possible Explanations 


Japanese oysters on ships' bottoms may 
have spawned in Northland waters at the high- 
er summer temperatures; larvae in ballast 
water may have been discharged by ships off 
Northland; adult oysters discarded from 
visiting ships may have survived and spawned. 
Crassostrea gigas seems to have been dis- 
tributed to several Northland oyster farms 
along with rock oyster seed from the same 
Marine Department batch. Scientists will be 
watching withinterest the possible reproduc - 
tion by this existing small stock. 











"Diseases of Fish," 
Mawdesley-Thomas. Academic Press Inc. 
24-28 Oval Road, London, Academic Press 
Inc. 111 Fifth Avenue, New York, N.Y. 10003. 


edited by L.E. 


This is a report on a Symposium of the 
Zoological Society of London and the Fish- 
eries Society of the British Isles held in 
London May 20-21, 1971. Its importance lies 
in expressing a new concern with fish path- 
ology and shrinking world fisheries. 


The gathering of experts sought tofind the 
relationship between all kinds of pollution and 
diseases infish. Cited as very informative 
was the use of medical methodologies, such 
as electrocardiograph, on fish swimming in 
polluted waters. Mycobacterial infections in 
fish, infectious dropsy in carp, diseases in 
trout andsalmon, tumors and viruses are all 
covered in detail. There are discussions of 
therapy in fish diseases, and histological 
techniques applicable to fish tissues. The 
problems of husbandry, nutrition, and disease 
in rearing marine fish are considered. 


COAST GUARD 


"This is the Coast Guard," by H.R. Kaplan 
and Lcdr. James F. Hunt, USCG. 


A heroic account of the U.S. Coast Guard. 
It will interest primarily those with close 
Coast Guard associations. But, in areas 
where it touches on Coast Guard development 
throughout the years, it wouldinterest people 
fascinated by the minutiae of U.S. history. 


It is a pictorial text portrayal of America's 
oldest, continuous sea-going armed service. 


Part One tells how the Coast Guard evolved 
from historic necessity, from asmall revenue 
fleet to a foremost marine-safety agency. 


Part Two describes the Coast Guard's 
many and varied missions and facilities. 


Part Three is a collection of profiles of 
outstanding people who have helped to build 
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the Coast Guard and its "Semper Paratus' 
tradition. 


The authors have first-hand knowledge of 
the subject. Mr. Kaplan was a Public Informa- 
tion Officer and writer for the Coast Guard 
for 15 years. Lt. Commander Huntis acareer 
officer who has published more than 100 
articles and writes a regular column for 
"Oceans" magazine. 


There are over 300 photographs and re- 
productions of prints. Cornell Maritime 


Press, Inc. Cambridge, Maryland 21613. 
$12.95. 
LAMPREYS: VOLUME II 

"The Biology of Lampreys," edited by 


M.W. Hardisty andI.C, Potter, Vol. II, $18.50. 
Available from Academic Press Inc. (London) 
Ltd. 24-28 Cval Road, London NW1, and Aca- 
demic Fress Inc., 111 Fifth Avenue, New 
York, N.Y. 10003. 


Volume II is an extension of the in-depth 
lamprey study, larvae to adult, begun in Vol- 
ume I. By employing data of many scientists 
who used a variety of techniques, it offers a 
new dimension--the picture of the whole life 
system. 


It seeks to answer the question whether 
lamprey, whose simple state has remained 
almost unchanged over millions of years, can 
show us what our early ancestors were like. 
Detailed background is given on the system- 
atics, life history, ecology, and behavior of 
lamprey. 


Volume II deals with physical character- 
istics of lamprey, including chapters on 
Pineal Complex, The Pancreas and Intestine, 
Circulatory System, Respiration, Central 
Nervous System, and Sense Organs. 


Since lamprey provide important biological 
information, the student of vertebrate zoology 
will find worthwhile the minute details and the 
attempt to relate them to other forms of life. 


ee ae 
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MARINE CHEMISTRY 


"Marine Chemistry," by Dean F, Martin, 
Publishers, Marcel Dekker, Inc. 95 Madison 
Avenue, New York, New York. 


"Marine Chemistry," published intwo vol- 
umes, is now inits second edition, revised and 
expanded tokeep pace with new developments. 


Volume I: 'Analytical Methods', deals with 
long-known procedures and new methods not 
previously examined in other marine chemis- 
try books. Flame photometry, conventional 
and flameless atomic absorption spectro- 
scopy, use of specific-ion electrodes, and 
compleximetric titrations are described. 


Particularly timely is the discussion of 
analytical procedures used to study mercury 
and organic-matter pollution. In chapter 24, 
Dr. Martin makes this important point: the 
oceans could serve as a sewage-treatment 
plant for years. But the absence of rapid 
mixing and uniform distribution--and estuary 
pollution and high density population along 
shore lines--causes coastal pollution to be an 
ever-increasing problem. Marine chemistry 
must turn its attention to it. 


Volume II: 'Theory’', is a discussion of 
the theoretical aspects of marine chemistry. 
Students, chemists, oceanographers, biolo- 
gists, geologists, and others concerned with 
water will find here valuable information 
about marine chemistry. 


PRAWN FARMING 


"Economic Feasibility of Fresh Water 
Prawn Farming in Hawaii,’ by Yung Cheng 
Shang, Assistant Economist, University of 
Hawaii, Honolulu. 


Dwindling fisheries, higher prices, and a 
world need for more animal protein led the 
Hawaii Fish and Game Division to research 
the farming of freshwater prawn. From a 
1965 beginning with 36 imported Malaysian 
prawns, more than 2 million, comprising 5 
generations, have been produced. 


Technically, it is feasible to produce 
prawns in Hawaii, but "the eccnomic feasi- 
bility of this production: has yet to be deter- 
mined.'' Mr. Shang's major objective is to 
evaluate this. Divided into 6 sections, his 
study explores the investment, costs, and 
prospects of the industry. Charts, equations, 
and illustrations substantiate the findings. 


The author sees a potential market if 
shrimp prices continue upward in the U.S. 
and Japan. He warns, however, that fish 
farming requires a higher level of manage-. 
ment than conventionalagriculture. Soa 


training program is necessary before a com- 
mercial prawn industry can become feasible. 


AQUACULTURE 


"Aquaculture,'' edited by H.H. Webber, 
Groton, Mass., & S.L. de Groot, Ijmuiden, 
The Netherlands. 


"AC uaculture''is a new quarterly publica- 
tion: "an international journal devoted to re- 
search on the exploration and improvement 
of all aquatic food resources, both floristic 
and faunistic, from freshwater, brackish and 
marine environments, related directly or in- 
directly to human consumption." It will pre- 
sent research bearing on the rapidly develop- 
ing new technology of aquaculture. 


The first issue includes articles on fish 
farming in heated effluents of power Stations, 
use of phytophagous fish to control aquatic 
plants, selective breeding of marine fish, and 
9 other articles of equal interest. 


To acquaint the public withthis new jour- 
nal, the publishers are offering a free copy. 
Write to: Elsevier Fublishing Co., Journal 
Division, P.O. Box 211, Amsterdam, The 
Netherlands. 


MARINE ENVIRONMENT 


"Serial Atlas of The Marine Environment, 
Folio 21. Average Monthly Sea-Water Temp- 
eratures Nova Scotia to Long Island.1940-1959' 
John B. Colton, Jr. and Ruth R. Stoddard. 
Published by American Geographical Society, 
Broadway at 156th St., New York, N.Y. 10032. 


This is a very comprehensive detailing of 
the average monthly sea-water temperatures, 
Nova Scotia to Long Island. It "provides a 
summary of the major temperature features 
by means of maps of jhorizontal distribution 
and vertical profiles.'' There are eight pages 
(113 by 16 inches) of maps indicating water 
temperatures in this area at various levels, 
from surface to 100 meters, and 2 pages of 
temperature profiles. Temperature norms 
are established to which individual cruise 
data can be compared. 


The years 1940-1959 were chosen because 
1940 was the beginning of a period of intensive 
temperature measurements in the area, and 
the years of warming and cooling periods 
were approximately equal. 


Since these waters are among the world's 
most productive fisheries, this portfolio has 
been compiled to help anyone studying fish- 
distribution patterns. 


--Laura Burchard 
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FOOD FISH FACTS 





ROCKFISH OF THE WEST COAST 
(Sebastodes species) 


More than 50 varieties of rockfish live along the coasts of Washington, Oregon, and 
California. Many of the 50 are excellent eating, and residents within these states take full 
advantage of this bounty. Popular with sport fishermen as well as commercial fishermen, 
many rockfish give the sportsman a good fight on the end of a line. Improved commercial 
distribution to other areas of the United States is being planned. 


DESCRIPTION 


The rockfish family, as a group, is distinguished by stout, heavily constructed bodies. 
The heads are large and broad and usually have prominent ridges and spines. The fins are 
heavily spined and care must be taken or the spines can easily injure the fisherman. The 
scales on rockfish are large and ridged. Rockfish vary greatly in coloration ranging from 
black or drab green to bright orange or crimson. As a rule the rockfist. living closer to 
shore are less colorful than those living in deeper water. Some varieties exhibit large broad 
stripes and others are spotted. 


All rockfish bear their young alive and in great numbers. The newly born fish range 
from ; to 3 inch in length. Rockfish grow slowly compared to other groundfish. Eight to 10 
years growth is needed to reach commercial size. Some rockfish have been taken that are 
up to 25 years old as revealed by the rings on the scales. 


The following rockfish are among the best-eating varieties and are commercially im- 
portant: 


The orange rockfish (Sebastodes pinniger) is a light olive-gray color with prominent 
orange-red coloration dominating. This fish is distinguished with three yellow-orange 
stripes radiating from the eyes across the headand reddish-orange streaks along the upper 
part of the body. It ranges from California to Southeast Alaska and is caught in deep waters. 
It reaches up to 30 inches in length. 


The yellowtail rockfish (Sebastodes flavidus) is not as colorful as some others but is 
excellent eating. It is usually grayish brown, mottled and streaked with dark brown, and 
washed with dusky green, showing yellow on the fins. It ranges from Southern California to 
Vancouver Island, lives moderately deep, and reaches about 26 inches in length. 


(Continued following page.) 
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The bocaccio (Sebastodes paucispinis) is important commercially in California. It is 
light green to dark brown in color, flushed with clear pale red and often has intense black 
spots on the body. Bocaccio means large mouth and that aptly describes this fish. The 
large mouth shows red on the protruding lower jaw with black on the tip. The bocaccio 
lives down about 40 fathoms and ranges from Southern California to Queen Charlotte Sound. 
It reaches a length of about 34 inches. The bocaccio freezes well. 





The red rockfish (Sebastodes ruberrimus)is also known as red snapper, red rock cod, 
or rasphead rockfish. It is deep red in color, paling to lighter red and has whitish streaks 
along the lateral line of the body. Inlarge specimens coming from deep water, the body and 
head are often blotched and dotted with black spots. It ranges from Southern California to 
the Gulf of Alaska and reaches alength of 3feet. This very popular, good eating fish is often 
sold as red snapper although it is not related to the true Atlantic red snapper. 





HABITAT 


Rockfish live in the north temperate seas from California to Alaska. Some species 
inhabit rocky shores but others live from tide-water to depths of 200 fathoms. 


ROCKFISH FISHING 


The majority of rockfish are caught with otter trawls and set line boats. A smaller 
amount are caught by trolling, while the ones close to shore are frequently taken on hand 
lines. 


USES OF ROCKFISH 


Rockfish have firm, white, fine-textured flesh and a mild flavor. Most of the commer- 
cial catch is filleted and sold fresh. However, some are sold whole dressed, and some are 
filleted and frozen for shipment to other areas of the United States. Rockfish fillets maybe 
used in the same way as other fish fillets, adapting readily to pan-frying, deep-fat frying, 
broiling, baking, and in chowders. (Source: National Marine Fisheries Service, National 
Cceanic & Atmospheric Administration, United States Department of Commerce, 100 East 
Chio Street, Room 526, Chicago, Illinois 60611. 
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CANNED SALMON CAN DO 


"The faster I go, the behinderI get,"’ could 
well be the theme song of today's busy career 
women and hurried homemakers. In this 
hurry-scurry world there neverseems to be 
enough time to doall that is scheduled. Home- 
makers today wear many hats such as cook, 
chauffeur, hostess, laundress, teacher, and 
den-mother. They frequently work outside 
the home as well. This leaves very little time 
for leisure or relaxation. When this happens, 
homemakers in the know say "It's Time for 
Seafood" because these smart gals are aware 
that tender, quick-cooking fishery products 
save their precious time. 


Canned fishery products are always appro- 
priate when time is short, and canned salmon 
in particular is abonanza for nourishing, 
satisfying, quick-fix entrees any season of 
the year. Versatile, shelf-ready canned 
salmonis delightful toeat justasit comes out 
of the can, and it also lends savory goodness 
to other foods in combination entrees such 
as Salads, sandwiches, or casseroles. This 
fish for all seasons contains an abundance of 
high-quality protein and essential minerals 
and vitamins. The small amount of fat in 
canned salmon is polyunsaturated, the type 
accepted and recommended by the medical 
profession. 


Open acanofsalmonandenjoy it in a tasty 
Salmon Alaska entree. This open-faced, 
broiled sandwich is great for lunch, brunch, 
ora late evening snack. The flaked salmon 
perches on tomato slices and toast and is 
crowned with a lemony-mayonnaise merinque. 
A few minutes under the broiler until lightly 
browned, and delectable Salmon Alaska is 
ready to serve. This snow-on-the-mountain 
sandwich is great eating, and there will prob- 
ably be demands for seconds--better plan it 
that way. 


Another way to brighten up your busy days 
is with Time for Seafood (I 49.49/2:12), Fish- 
ery Market Development Series No. 12. This 
full-color booklet has Salmon Alaska and 24 
other taste delights to help lighten your load 
as youswitch hats. For your copy of this 
booklet designed for you and to save your 
time, send 45¢ to the Superintendent of Doc- 
uments, U.S. Government Printing Office, 
Washington, D.C. 20402. 





SALMON ALASKA 


1 can (1 pound) salmon 2 egg whites 


1 cup mayonnaise or salad dressing Dash cayenne pepper 


2 tablespoons lemon juice 6 tomato slices 


1} teaspoons parsley flakes 6 slices white bread, 


toasted 


Drain salmon. Remove the skin and bones. 
Flake the salmon. Combine mayonnaise, 
lemon juice, parsley, and pepper. Beat egg 
whites until stiff but notdry. Fold mayonnaise 
mixture into beatenegg white. Place a tomato 
slice on each piece of toast. Cover tomato 
with salmon. Place sandwiches on a bake 
and serve platter, 16 by 10 inches. Spoon 
mayonnaise mixture over each sandwich. 
Broil about 12 inches from source of heat 
for 6 to 8 minutes or until lightly browned. 
Makes 6 servings. 


(Source: NMFS, NOAA, U.S. Department of Commerce, 100 
East Ohio Street, Room 526, Chicago, Illinois 60611.) 
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